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COLONIAL  BIRDS  NFS TING  ON  MAN-MAD K AND  NATURAL  SITUS 
OF  THE  U.  S.  GKKAT  LARKS 

PART  I:  INTRODUCTION 

1.  Alteration  of  natural  habitats  due  to  recreation,  urban  ex- 
pansion, dredging  and  filling,  industrial  activities,  and  changing  water 
levels  has  caused  displacement  of  colonial  nesting  birds  In  some  areas 
and  encouraged  population  growths  in  others.  The  purpose  of  this  report 
Is  to  document  the  habitat  relationships  at  24  selected  natural  and 
dredged  material  colonial  bird  nesting  sites  and  to  Identify  the  species 
and  population  sizes  of  all  colonial  nesting  birds  of  the  U.  S.  Great 
Lakes  up  to  l.b  km  inland.  The  following  species  of  birds  are  included 
in  this  study:  double-crested  cormorant , Pha 1c roeorax  aurltus;  great 
blue  heron,  Ardea  herodias 1 cattle  egret,  Buhulcus  Ibis;  great  egret, 
Casmerod ius  albus;  snowy  egret,  Loretta  thula;  black-crowned  night  heron, 
Nyet icorax  nyctlcorax;  herring  gull,  l.arus  argent atus;  ring-billed  gull, 
Larus  delawarensls;  Forster's  tern.  Sterna  forster  1 ; common  tern.  Sterna 
hlrundo;  Caspian  tern.  Sterna  cas_pia;  and  black  tern,  Chllodon  las  n ij^e  r . 
Little  gull  (Larus  mlnutus)  was  observed  as  a first  recorded  nesting 
species  in  the  Great  Lakes  during  this  study. 

2.  An  interim  report  of  this  study  (Scharf  et  al.  in  press)  de- 
scribed the  L976  population  status  and  the  apparent  relationship  between 
vegetation  and  populations  of  colonial  nesting  species.  This  report 
concentrates  on  more  detailed  vegetation  analysis  of  habitats  and  in- 
cludes both  1976  and  1977  nesting  populations.  Such  vegetation  study 
has  been  done  only  at  specific  sites  in  the  U.  S.  Great  Lakes  by  Hoffman 
and  i’rince  (1975)  and  Slmgart  (1976).  Detailed  studies  of  the  vegeta- 
tion habitat  of  colonial  nesting  birds  elsewhere  have  been  made  by 
Bongiorno  (1970),  Weselow  and  Brown  (1971),  Soots  and  Parnell  (1975) 

and  others.  Other  accounts  of  colonial  nesting  bird  populations  of  the 
Great  Lakes  are  found  in  Ludwig  (1962),  Scharf  (1971a),  and  for  the 
Canadian  portion  of  Lake  Ontario  In  Blokpoel  (1977). 
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Grout  Lakes  extending  t t*t»m  1’ l goon  l’oint,  Minnesota  to  Gape  Vincent,  Now 
York.  It  extended  noarlv  1780  km  from  oast  t o wost  and  Sat)  km  I rum 
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nurtli  to  suutli.  I'liu  Croat  Lakes  aro  located  between  w and  aS  nurtli 

O O . 

latitudu  and  7t>  and  94  wost  latitndo.  Tlioy  art'  composed  ol  a sorlos 
ot  tivo  ot  t Ito  largest  Irosliwator  I dlos  in  tin*  world.  l’luct  uat  ions  in 
Croat  I.akos  wator  lovols  liavo  historically  al  tooted  tlio  land  area  avail- 
able for  colonial  nest  inn  birds  and  during  this  study  the  levels  ol 
I.akos  Michigan  and  Superior  varied  from  record  high  levels  to  average, 
a tlucluation  ot  t>0  cm  (Monthly  Hill  lot  in  and  hake  hovels,  II.  S.  Army 
Kngineer  District,  Detroit,  .June,  1977). 

Selection  ot  Comparison  Sites 

a.  Alter  the  init  ial  197b  populat ion  and  site  looat  ion  survey, 
Ms.  Mary  l'-.  hand  in,  U.  S.  Army  F.uglneer  Waterways  F.xper  Imont  Station 
(WKS),  Mr.  harry  Shanks,  II.  S.  Fish  and  Wildlife  Service  (USFWS),  and 
tin1  principal  investigator  met  and  chose  7a  colony  sites  tor  intensive 
habitat  analysis  in  1977.  Those  sites  wore  chosen  lor  their  diversity 
ol  bird  species,  wide  geographic  location,  and  potential  for  comparison 
between  natural  and  man-made  origins.  The  sites  Included  six  ring-billed 
gull  colonies,  throe  common  tern  colonies,  two  hertlng  gull  colonies, 
one  herring  gu 1 1 /r ing-b l 1 I oil  gull  association,  six  common  tern/ring- 
billed gull  assoc lat ions,  one  ring-billed  gull /common  torn/Caspian  tern 
association,  one  herring  gull/Caspian  tern  association,  one  black- 
crowned  night  heron/horr ing  gu 1 l /r Ing-b l 1 l ed  gull/double-crested 
comorant  association,  one  black-crowned  night  heron/great  blue  heron/ 
great  egret  association,  and  one  black-crowned  night  herou/oatt  le  egret 
associat  ion.  lleograph lea  1 ly,  the  sites  were  located  as  follows:  two  in 
Lake  Superior;  six  in  the  St.  Marys  Klver;  two  in  Green  Bay,  Lake 


Michigan;  five  in  northern  Lake  Michigan;  two  in  Saginaw  Bay,  Lake 
Huron;  two  in  the  Detroit  River;  two  in  Lake  Erie;  and  one  in  Lake 
Ontario.  Sixteen  of  the  intensive  study  sites  were  man-made  by  various 
dredging  or  construction  processes,  and  seven  were  natural  islands. 

Study  of  Bird  Colonies 

5.  In  additional  to  the  study  of  known  colonies  of  long  stand- 
ing, an  aerial  survey  search  was  conducted  eacli  season  with  a Cessna  180 
floatplane,  which  also  enabled  landing  for  making  nest  counts,  gathering 
chronological  information,  assessing  nest  success,  and  sampling  vegeta- 
tion. Some  colonies  such  as  small  great  blue  heron,  herring  gull,  or 
common  tern  sites  could  be  counted  from  the  air.  Populations  at  other 
sites  were  determined  by  transects  of  a portion  of  the  colony  projected 
on  the  total  area,  total  nest  counts,  or  grid  sampling  of  enlarged 
aerial  photographs  (detailed  descriptions  in  Scharf  et  al.  in  press). 
Information  on  populations  and  nesting  was  recorded  and  filed  with  the 
Colonial  Bird  Registry,  Cornell  University,  Ithaca,  New  York. 

Study  of  Vegetation 

6.  A transect  line  was  established  through  the  representative 
vegetation  types  of  a nesting  site.  In  cases  where  one  transect  was 
not  adequate  to  include  all  the  different  species  present  or  the  colony 
was  too  large  for  a single  transect,  several  transects  were  used.  Plants 
were  identified  and  counted,  and  percent  coverage  was  determined  in 
quadrats  along  the  transect  lines.  This  information  was  used  to  calcu- 
late relative  frequency,  relative  coverage,  and  relative  density 

(microfiche  Appendix  C),  from  which  importance  values  were  calculated. 

2 

Herbaceous  vegetation  was  sampled  in  1 m quadrats  at  1 m intervals. 

Shrubs  were  sampled  in  16  m^  (A  x 4 m)  quadrats  at  A m intervals. 

Where  shrubs  occurred  among  herbs,  the  shrub  samples  were  not  contiguous, 

but  spaced  according  to  shrub  distribution.  The  larger  shrub  quadrats 

were  used  only  when  it  was  subjectively  determined  that  shrubs  were 

2 

present.  Trees  were  sampled  on  100  m (10  x 10  m)  quadrats,  and  diam- 
eter breast  height  (DBH)  was  used  to  determine  dominance  instead  of 
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coverage.  All  vegetation  sampling  was  done  between  J 1 dune  and  JB  duly 
1977. 

7.  Plant  specimens  were  pressed  and  dried  lor  ident i 1 ieat ion. 
These  specimens  were  deposited  at  the  WES  herbarium  located  at  the 
Louisiana  Technological  University  at  Huston,  Louisiana.  All  plant 
names  used  In  this  report  are  listed  in  Appendix  B by  scientific  and 
common  names  according  to  fray's  Manual  oi  Botany  (Kernald  1950). 

Study  ot  Soils 

S.  Soil  samples  were  taken  from  the  top  10  cm  of  substrate  of 
the  nesting  area  in  order  to  establish  the  chemical  and  physical  pro- 
perties available  for  plant  growth.  Tills  sampling  was  done  to  document 
the  nutrient  levels  from  the  input  of  bird  feces,  which  was  felt  to  be 
stimulating  to  some  plant  species  and  toxic  to  others.  No  attempt  was 
made  at  statistical  reliability  ot  sampling  because  only  one  or  two 
samples  were  taken  at  each  site.  The  soil  samples  were  analysed  for  the 
major  nutrients;  total  nitrogen  (N),  phosphorus  (P),  and  potassium  (K), 
as  well  as  for  the  pH  and  texture.  Analyses  were  performed  by  the  Soil 
Testing  Laboratory  at  Michigan  State  University,  East  Lansing,  Michigan. 

Chronology  ot  Nesting 

9.  The  chronology  of  the  nesting  season  was  determined  from 
field  observations  by  all  project  personnel  and  the  literature  (for 
great  blue  herons,  Kdford  197b;  for  common  terns.  Palmer  1941;  for  black 
terns,  Cnthbert  1954;  for  herring  gulls,  Paynter  1949  and  Paludan  1951; 
and  for  ring-billed  gulls,  Vermeer  1970;  and  for  herring  gulls  and 
Caspian  terns,  Shugart,  unpublished  data)  to  include  each  event  from 
courtship  through  fledging.  During  1977,  an  effort  was  made  to 
determine  latitudinal  variation  in  the  hatching  date  of  ring-billed 
gulls  by  examining  developing  embryos  and  measuring  tarsi  of  a sample 
ot  newly  hatched  chicks.  Minimum  sample  sizes  of  10  chicks  were  too 
small  to  be  statistically  significant,  but  backdating  from  the  growth 
rates  given  by  Vermeer  (1970)  established  an  approximate  date  of  hatch- 
ing at  each  site.  The  eggs  of  common  terns  were  floated  in  water  to 
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determine  the  chronology  of  the  species  according  to  the  method  of 
Hays  and  LeCroy  (1971). 


PART  111:  RESULTS 


Lohmi.il  Nesting  Silos  of  tho  ll.  S.  Lro.it  Lakes 

10.  During  the  2-year  study  period,  2b7  bird  colonies  wore 
located  and  population  estimates  obtained.  The  location,  species,  and 
population  size  of  these  sites  are  arranged  sequentially  from  north  to 
south  and  west  to  east  in  Table  1 and  in  maps  in  Appendix  A.  Exceptions 
to  the  sequence  occur  for  places  where  the  southward  progression  of  the 
shoreline  is  westerly,  and  where  newly  located  1977  colony  numbers  had 
to  be  added  to  the  197b  map  sequence.  The  total  number  of  colonies 
found  (Table  l)  increased  from  207  in  197b  (Scharf  et  al.  in  press)  to 
2b7  in  1977  because  some  colonies  were  missed  the  first  year,  submerged 
land  masses  became  emergent  witli  the  lowered  water  levels  In  1977  and 
had  colonies,  and  new  man-made  structures  were  built  or  altered  and 
became  colony  sites.  Also  contributing  to  the  larger  number  were  the 
sub-colonies  surrounding  Isle  Koyale  National  Park  which  are  included 

in  fable  1,  l •-) 7 7 column  only.  Colonies  found  in  197b  which  were  aban- 
doned in  1977  are  shown  on  Table  1 in  only  the  197b  column. 

11.  Habitats  of  naturally  occuring  colony  sites  showed  a range 
of  vegetation  succession  anil  vary  from  bare  rock,  cobble,  gravel,  or 
sand  to  shrub  and  tree  communities  requiring  over  50  years  to  develop. 
Generalizations  are  difficult,  but  common  and  Caspian  terns  usually 
were  found  in  the  earliest  serai  stages,  ring-billed  and  herring  gulls 
in  herb-shrub  mid-seral  stages,  black-crowned  night  herons  and  cattle 
egrets  in  shrub  communities,  and  great  blue  herons  and  great  egrets  in 
mature  trees.  Exceptions  in  the  tlreat  Lakes,  which  were  numerous  among 
the  gulls  and  terns,  have  been  discussed  in  Scharf  et  al.  (in  press) 
and  quantified  in  the  specific  site  vegetation  analysis  in  this  report. 
Also  important  in  characterizing  habitat  and  vegetation  succession  of 
colonial  nesting  sites  is  the  effect  of  the  mechanical  and  chemical 
input  of  the  birds  on  the  vegetation  as  described  in  this  report  for 
specific  sites  and  documented  elsewhere  by  Bongiorno  (1970),  MeColl 
and  Burger  (197b)  and  Wiese  (1977). 
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of  Sites  of  Colonial  Nesting  Birds 
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Table  1 (Continued) 


able  J oclude 


12.  Thirty-two  of  the  nesting  sites  in  Table  1 are  either  man- 
made or  man-influenced  structures  where  the  development  of  succession 
patterns  of  vegetation  and  ages  of  island  were  analyzed  according  to  the 
method  of  Soots  and  Parnell  (1975)  for  dredged  material  islands  in  Nortli 
Carolina.  Little  correlation  between  age  of  the  islands  and  succession 
of  vegetation  was  evident  because  of  variations  in  plant  succession  and 
parent  dredged  materials.  Rock,  sterile  sands,  and  gravels  were  dredged 
in  some  Great  Lakes  areas,  and  heavy  mucks  and  clays  in  others.  These 
variations  combined  with  ice  conditions  comprised  a varied  list  of  fac- 
tors other  than  age  that  influenced  habitat  development.  Present  dredg- 
ing policy  in  the  Great  Lakes  prohibits  open-water  disposal.  Thus  all 
of  the  recent  (10  years)  dredged  material  deposits  were  at  confined 
sites  that  prevent  contamination  of  the  surrounding  water.  This  practice 
of  diking  formed  a distinctive  type  of  dredged  material  structure  that 
should  be  considered  separately  from  open  water  sites.  Older  open-water 
dredged  material  islands  with  bird  colonies  ranged  in  age  from  11  to  77 
years  since  completion  of  dredging,  but  some  of  the  oldest  of  these 
showed  significantly  retarded  succession  rates  due  primarily  to  par- 
ent material,  effects  of  bird  usage,  and  erosion  or  inundation  due  to 
lake  levels. 


Study  of  Selected  bird  Colo nies 

13.  The  following  are  descriptions  of  the  breeding  populations, 
vegetation  analysis,  and  noteworthy  information  on  vegetation-bird 
interactions  at  eight  natural  and  16  dredged  material  sites  selected 
for  comparison.  Each  site  description  is  accompanied  by  an  aerial 
photograph  overlaid  with  a map  showing  sampling,  transect,  locations, 
and  colony  borders.  (Figures  l-23b). 
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Site  1.  .Duluth  Port  Authority 

14.  Location:  4b°45 ' N. , 092°06'  W. , a mainland  man-made  site 
along  the  harbor  of  Duluth,  Minnesota  (Figure  1). 

Spec ies  and_ Number  of  Nests: 


common 

terns : 

1 97b- 12 1 

1977-185 

r ing-bi 1 led 

gul  Is: 

1977-234 

herr lug 

gulls: 

1977-5 

Colony  Size: 

1976  - 13.77  ha 

1977  - 1.5  ha  common  terns 

1.0  ha  ring-billed  gull 

History : This  area  has  had  a long  history  of  common  tern 
nesting  (Scharf  1971a).  In  May  and  June  197b,  bare  sand  was  exposed  by 
bulldozing  and  excavation  over  the  entire  site  (Figure  1).  The  area 
began  to  revegetate  during  late  197b  and  1977. 

Nesting  Success:  Common  terns  were  successful  in  fledging 
chicks  in  197b  although  Lite  onset  of  laying  was  retarded  by  excavation, 
and  the  resultant  late  laying  produced  widely  spaced  nests  (10  to  20  m) 
as  described  for  bare  areas  by  Palmer  (1941).  In  1977  the  density  of 
common  tern  nests  was  greater  and  the  nesting  chronology  was  more  simi- 
lar to  that  found  in  other  Great  Lakes  colonies  of  this  species.  Fledg- 
ing success  appeared  to  be  good,  but  heavy  vehicle  traffic  on  the  border 
roads  and  human  intrusions  into  the  colony  accounted  for  some  excess 
mortality.  The  ring-billed  gull  colony  had  nests  which  were  widely 
spaced  and  had  severe- 1 stages  present  at  the  same  time  which  was  found 
to  be  typical  of  first-year,  small  colonies.  Less  than  optimal  nesting 
success  is  hypothesized  because  of  the  apparent  asynchrony  and  disper- 
sion of  nests  in  this  species.  No  information  was  obtained  on  the  suc- 
cess of  herring  gull  nests  at  this  site. 

15.  Habitat:  The  197b  excavation  work  at  this  site  offered  an 
excellent  opportunity  to  study  succession  of  vegetation  and  its  rela- 
tionship ti'  common  terns  and  ring-billed  gulls.  Importance  values  of 
the  plant  species  (Table  2)  showed  similarities  between  the  common  tern 
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Table  2 

Duluth  l*urt  Authority 

importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

CTi 

RBC-l2 

RBC-2 

2 

1 m " Quadrats* 

(20) 

(10) 

(10) 

Witch-grass  (Agropyron  repens) 

- 

9 

5 

Burdock  (Arctium  sp.) 

13 

55 

82 

Wormwood  (Artemesia  caudacta) 

Common  winter-cress  (Barbarea 

50 

20 

— 

vulgar  is) 

- 

16 

7 

Pigweed  (Chenopodium  album) 

Squirrel-tail  grass  (Hordeum 

10 

9 

21 

j ubatum) 

5 

- 

- 

Lettuce  (Lactuca  canadensis) 

- 

4 

4 

White  melilot  (Melilotus  alba) 

Evening  primrose  (Oenothera 

116 

105 

94 

b tennis) 

Smartweed  (Polygonum 

8 

10 

lapathifol ium) 

60 

70 

74 

Sandbar-willow  (Salix  interior) 

Tumb le-mus t a r d ( S i symb  r i urn 

4 

a Lt issimum) 

Yellow  clover  (Trifolium 

37 

4 

5 

agrar ium) 

6 

*Sample  sizes  are  Indicated  in  parenthesis. 
1.  CT=  common  tern. 


2.  KBt;=  ring-billed  gull. 
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Table  3 


Minnesota  Power  and  Light  Company 
Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

RBG-11 

RBG- 2 

RBG- 3 

RBG-4 

1 Quadrats* 

Common  yarrow  (Achillea 

(8) 

(8) 

(6) 

(5) 

millefolium) 

13 

- 

- 

- 

Witch-grass 

148 

165 

106 

142 

ragweed  (Ambrosia  sp.) 

15 

28 

- 

- 

Wormwood 

Common  milkweed  (Asclepias 

13 

44 

syriaca) 

- 

10 

25 

16 

Canada  thistle  (Cirsium  arvense) 

pineapple-weed  (Matricaria 

10 

“ 

— 

matricarioides) 

5 

10 

- 

- 

June  grass  (Poa  pratensis) 

Raspberry  (Rubus  idaeus  var. 

29 

18 

— 

strigosus) 

15 

- 

- 

27 

Sandbar  willow 

- 

- 

91 

59 

Tumble-mustard 

6 

16 

- 

- 

Goldenrod  (Solidago  sp.) 

26 

- 

- 

- 

Common  tansy  (Tanacetum  vulgare) 

28 

76 

59 

*Sample  sizes  are  indicated  in  parenthesis. 
+ = Trace. 

1.  RBG  = ring-billed  gull. 
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■Minnesota  Power  and  L i ght  Company  showing  nesting  of 


No  differences  in  the  gull  nesting  density  were  noted  because  of  this 
change.  It  was  evident  that  witch-grass  (Agropyron  repens)  gained  an 
exaggerated  importance  value  because  of  its  high  numbers  in  the  dense 
sod.  Average  percent  vegetation  coverage  for  this  site  (33  percent) 
was  more  typical  than  the  previous  site  for  ring-billed  gulls  with 
continuous  occupancy  reflecting  a large  amount  of  puddled  vegetation 
and  bare  area. 

Sites  3,  4,  and  3.  Northwest  Sugar  Island,  West  Sugar  Island  II,  and 
West  Sugar  Island  I. 

18.  Locations:  46°27'  to  46°26'  N.,  084°16'  to  084°15'  W. , 
small  dredged  material  islands  in  the  St.  Mary's  River,  6 to  9 km 
southeast  of  Sault  St.  Marie,  Michigan  (Figures  3,  4,  and  5). 


Species  and 

Number  of 

Nests : 

Northwest  Sugar  Island 

common  terns: 

1976-81 

1977-21 

herring  gulls: 

1977-1 

West  Sugar 

Island  II 

common  terns: 

1977-44 

herring  gulls: 

1977-1 

West  Sugar 

Island  I 

common  terns: 

1976-139 

1977-116 

Colony  Size:  0.05  to  0.17  ha 

History : These  dredged  material  islands  were  formed  atop 
natural  islands  between  1900  and  1960.  In  recent  high  water  years 
they  eroded  extensively.  Comparison  of  Figures  3 and  5 taken  in  1976 
with  Figure  4 taken  in  1977  showed  that  the  lower  lake  levels  of  1977 
nearly  tripled  the  emergent  portions  of  these  islands. 

Nesting  Success:  Each  of  these  sites  was  rated  as  highly 
successful.  Although  only  3790  of  the  eggs  in  the  three  colonies 
hatched,  nearly  90  percent  of  the  chicks  fledged  (Appendix  D) . 

19.  Habitat : The  vegetation  importance  values  (Tables  4,  5, 
and  6)  show  a wide  mixture  of  herbaceous  species  with  indications  of 
invasion  of  shrubby  plants  such  as  sandbar  willow  and  balsam  poplar 
(Populus  balsamif era) . The  increase  in  surface  due  to  lowered  water 
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Table  4 


r 


Northwest  Sugar  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

COMMON  TERN 

2 

1 m Quadrats* 

(14) 

Common  yarrow 

7.9 

Common  winter-cress 

10.2 

Sedge  (Carex  sp.) 

1.2 

Pigweed 

4.7 

Field  daisy  (Chrysanthemum  leucanthemum) 

6.7 

Canada  thistle 

10.5 

Great  willow-herb  (Epilobium  augustifolium) 

1.2 

Horsetail 

40.6 

Orange  hawkweed  (Hieracium  aurantiacum) 

4.0 

White  melilot 

8.7 

Moss  (Unidentified) 

3.7 

Common  timothy  (Phleum  pratense) 

4.0 

Common  plantain  (Plantago  major) 

5.2 

June  grass 

91.9 

Smar tweed 

46. 6 

Tumble-mustard 

9.3 

Goldenrod 

21.6 

Field-sowthistle  (Sonchus  arvensis) 

14.2 

Common  dandelion  (Taraxacum  officinale) 

2.3 

Yellow  clover 

1.4 

Red  clover  (Trifolium  pratense) 

9.8 

*Sample  sizes  are  indicated  in  parenthesis. 
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Table  5 

West  Sugar  Island  II 


Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES  COMMON  TERN 


1 m“  Quadrats* 

(15) 

Common  winter-cress 

7.2 

Sedge 

14.7 

Pigweed 

20.0 

Canada  thistle 

2.1 

Rush  (Juncus  sp.) 

18.4 

White  melilot 

22.2 

Common  plantain 

2.4 

June  grass 

32.7 

Smartweed 

148.6 

Tumb le-mustard 

13.9 

Common  dandelion 

1.9 

Yellow  clover 

1.9 

Red  clover 

9.8 

♦Sample  sizes  are  indicated  in  parenthesis. 
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Table  6 

West  Sugar  Island  I 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES  COMMON  TERN 


2 

1 m Quadrats* 

(12) 

Sugar  maple  (Acer  saccharum) 

4.2 

Common  winter-cress 

4.7 

Sedge 

5.8 

Pigweed 

19.2 

Spotted  touch-me-not  (Impatiens  capensis) 

26.8 

June  grass 

35.0 

Smar tweed 

17.7 

Balsam  poplar  (Populus  balsamifera) 

12.4 

Sandbar  willow 

150.4 

Bittersweet  (Solanum  dulcamara) 

4.9 

Field-sowthistle 

14.3 

Common  dandelion 

4.5 

*Sample  sizes  are  indicated  in  parenthesis. 
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levels  led  to  a partial  shift  (56.3  percent  of  the  nests)  of  the  common 
terns  from  the  vegetated  areas  where  they  nested  In  1976  to  the  bare 
sands  and  clays  exposed  In  1977.  West  Sugar  Island  II  was  not  used  for 
nesting  in  1976,  but  appeared  to  have  been  colonized  in  response  to 
newly  exposed  bare  areas  that  were  available  for  nesting  as  the  water 
receded . 

Sites  6 and  7.  Moon  Island  and  Southwest  Neebish  Island 

20.  Locations:  46°13'  N.,  084°10'  W. , two  dredged  material 
islands  in  the  St.  Marys  River,  14.5  km  northeast  of  Pickford,  Michigan 
(Figures  6 and  7). 

Species  and  Number  of  Nests: 

Moon  Island:  herring  gulls:  1976-18 

1977-7 

ring-billed  gulls:  1976-982 

1977-1673 

Southwest  Neebish  Island/ring-bi lied  gulls:  197b-1263 

1977-2398 

Colony  Size:  Moon  Island:  herring  gulls:  1976-1977 

0.61  ha 

ring-billed  gulls:  1976-0.32  ha 

1977-0.55  ha 

Southwest  Neebish  Island:  1976-0.34  ha 

1977-0.61  ha 

History : The  islands  were  the  result  of  dredged  material 
deposited  over  natural  islands  from  1900  to  1957.  The  herring  gulls 
were  noted  present  by  Ludwig  (1962)  and  ring-billed  gulls  were  reported 
at  this  site  by  Scharf  (1971a). 

Nesting  Success:  No  unusual  mortality  factors  were  apparent, 
and  it  was  believed  that  chick  survival  was  excellent.  Hatching  was 
retarded  (10  percent  and  21  percent)  in  newly  exposed  land  areas  com- 
pared to  pre-existing  areas  of  the  same  islands  (83  percent  and  84 
percent) . 
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21.  Habitats : These  locations  were  very  similar  in  tliat  heavy 

clay  substrates  were  mixed  with  stems  of  reed  (Phragmites  communis), 

the  most  important  herb  in  all  but  one  transect  (Tables  7 and  8).  In 

Scharf  et  al.  (in  press)  it  was  hypothesized  that  the  reed  stands  may 

be  resistant  to  ring-billed  gull  puddling,  but  this  was  disproved  in 

1977  by  the  finding  of  high  percentages  of  bare  area  and  low  percent 

cover  (Table  27).  It  was  also  seen  in  the  high  importance  value  of 

pigweed  (Chenopodium  album)  which  replaces  reed  on  one  transect  on 

Moon  Island  (RBG-1,  Table  7)  and  in  the  high  importance  value  for 

stinging  nettle  (Urtica  dioiea)  on  Southwest  Neebish  Island  (RBG-1, 

Table  8).  Both  of  these  islands  also  had  woody  plants  present  in  the 
2 

17  m“  quadrats  (Tables  7 and  8).  The  larger  quaking  aspen  (Populus 
tremuloides)  on  Moon  Island  were  cut  by  beavers  (Castor  canadensis ) , 
providing  additional  gull  nesting  habitat.  Moon  Island  also  had  an 
increase  in  ring-billed  gull  nesting  area  of  72  percent  and  an  increase 

If 

of  691  nests  (19  percent)  due  primarily  to  the  lower  water  levels.  The 
corresponding  increases  for  Southwest  Neebish  Island  were  79  percent 

more  nesting  area  and  1135  nests  (90  percent).  Nest  densities  of  ring- 

2 

billed  gulls  on  these  two  sites  were  0.73  nests/per  m~  and  0.81  nests/ 

2 2 

per  m and  0.81  nests/per  m“  for  Moon  and  Southwest  Neebish  Islands, 
respectively.  These  values  showed  very  dense  nesting. 

Site  8 . Southeast  Neebish  Island 

22.  Location:  46°14'  N.,  084°07'  W. , a large  dredged  material 
island  19.5  km  northeast  of  Pickford,  Michigan  (Figure  8). 

Species  and  Number  of  Nests: 

common  terns:  1976-136 
1977-45 

ring-billed  gulls:  1976-49 

1977-55 

herring  gulls:  1976-1 

Colony  Size:  common  terns:  both  years  0.3  ha 
ring-billed  gull:  both  years  0.04  ha 
History : The  date  of  construction  of  this  island  was 

unknown . 
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Table  7 
Moon  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

RBG-11 

RBG-2 

RBG-3 

RBG-4 

2 

1 m“  Quadrats* 

(24) 

(2) 

(9) 

(4) 

Witch-grass 

98.3 

- 

- 

- 

Common  milkweed 

7.1 

- 

- 

- 

Sedge 

- 

- 

5.6 

- 

Pigweed 

105.4 

- 

16.5 

- 

Thoroughwort  (Eupatorium 

perfoliatum) 

_ 

- 

12.9 

- 

Reed-meadow  grass  (Glyceria 

grandis) 

_ 

_ 

56.5 

— 

Spotted  touch-me-not 

- 

- 

4.3 

- 

Rush 

- 

- 

7.6 

- 

Pineapple-weed 

- 

- 

4.3 

- 

White  melilot 

12.4 

- 

- 

- 

Reed  (Phragmites  communis) 

69.2 

- 

105.1 

- 

Common  plantain 

- 

- 

10.7 

- 

June  grass 

- 

- 

20.4 

- 

Tall  cinquefoil  (Potentilla 

arguta) 

- 

4.3 

- 

Red  clover 

- 

- 

9.5 

- 

Stinging  nettle  (Urtica  dioica)  7.8 

- 

32.8 

- 

Common  mullein  (Verbascum  thapsus) 

- 

9.4 

- 

16  m~  Quadrats* 

Red-osier  dogwood  (Cornus 

stolonifera) 

59.3 

Quaking  aspen  (Populus  tremuloides) 

96.4 

- 

- 

Peach-leaved  willow  (Salix 

amygdaloides) 

_ 

_ 

_ 

240.6 

Red-berried  elder  (Sambucus  pubens) 

203.6 

- 

- 

*Sample  sizes  are  indicated 

In  parenthesis 

. 1. 

RBG  = ring- 

■billed  gul! 
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Table  8 

Southwest  Neebish  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

RBG-1 

1 m“  Quadrats* 

(15) 

Reed 

187.4 

Stinging  nettle 

112.6 

16  m“  Quadrats* 

(2) 

Red-osier  dogwood 

31.7 

Sandbar  willow 

220.6 

Red-berried  elder 

47.7 

*Sample  sizes  are  indicated  in  parenthesis. 
1.  RBG  = ring-billed  gull. 
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Nesting  Success:  No  unusual  mortality  was  noted  in  either 
species.  The  common  terns  appeared  to  fledge  most  of  their  young,  but 
the  retardation  by  three  to  four  weeks  of  the  ring-billed  gulls  usually 
indicated  poor  survival  of  chicks. 

23.  Habitat : June  grass  (Poa  pratensis)  was  the  most  important 
species  among  a sparse  herb  and  grass  community  at  this  site  (Table  9). 
The  percent  coverage  (70  percent  and  73  percent)  for  each  species, 
shown  in  Tables  26  and  27,  was  biased  by  high  density  of  the  grasses, 
and  did  not  reflect  the.  lack  of  broadleaf  shaded  nesting  cover  vis- 
ually evident.  The  island  was  composed  of  chipped  igneous  rock  that 
was  covered  with  a thin  layer  of  soil.  It  was  probable  that  the  June 
grass  was  planted  soon  after  construction  and  that  the  rocky  surface 
resisted  further  plant  succession.  This  feature  seemed  to  make  the 
area  marginally  attractive  to  ring-billed  gulls  and  common  terns, 
although  they  nested  on  bare  rock  and  sand  elsewhere  in  the  Great 
Lakes.  The  marginality  of  the  habitat  was  emphasized  by  the  decrease 

in  number  of  common  terns  in  1977  and  by  the  low  density  of  ring- 

2 

billed  gulls  (0.13  nests  per  m ) which  led  to  widely  asynchronous 
hatching  and  diminished  nesting  success. 

Site  9.  Willow  Island 

24.  Location:  44°34'  N.,  088°00'  W. , a small  dredged  material 
island  2.3  km  north  of  Green  Bay,  Wisconsin  (Figure  9). 

Species  and  Number  of  Nests: 

black-crowned  night  herons:  1976-46 

1977-224 

cattle  egrets:  1977-15 
herring  gulls:  1976-9 
1977-16 

Colony  Size:  Total  island:  1976-  0.18  ha 

1977-  0.25  ha 

His tory : The  date  of  construction  of  this  island  was 
unknown,  but  was  believed  to  have  been  built  in  the  early  decades  of 
this  century. 


Table  9 

Southeast  Neebish  Island 


Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

CT1 

RBG-1“ 

1 m^  Quadrats* 

(10) 

(10) 

Common  winter-cress 

- 

9.6 

Black  mustard  (Brassica  nigra) 

13.1 

46.6 

Pickpocket  (Capsella  bursa-pastoris) 

- 

6.9 

Pigweed 

- 

2.4 

Field  daisy 

22.1 

9.1 

Fleabane  (Erigeron  philadelphicus) 

- 

2.2 

Common  timothy 

34.8 

42.1 

June  grass 

190.8 

150.8 

Smar tweed 

- 

2.6 

Sheep-sorrel  (Rumex  acetosella) 

- 

16.8 

Common  dandelion 

- 

8.2 

Field  penny-cress  (Thlaspi  arvense) 

4.6 

2.5 

Yellow  clover 

6.0 

- 

Red  clover 

28.4 

*Sample  sizes  are  indicated  in  parenthesis. 

1.  CT  = common  tern. 

2.  RBG  = ring-billed  gull. 


Nesting  Success:  The  herring  gulls  produced  only  0.33 
fledglings  per  nest  in  1976  (Scharf  et  al.  in  press)  and  similar  low 
reproductive  success  was  evident  in  1977  because  of  excessive  human 
disturbance.  The  black-crowned  night  herons  produced  1.7  birds  per 
nest  in  1976  (Scharf  et  al.  in  press)  and  late  nesting  in  1977  was 
still  in  progress  when  this  report  was  being  written. 

25.  Habitat : The  most  important  vegetation  was  the  two  species 
of  willow  which  supported  the  nest  trees  (Table  10).  This  shrub  and 
young  tree  community  developed  beyond  that  of  any  other  dredged  mater- 
ial colonial  site  in  the  U.  S.  Great  Lakes.  Hypothetically,  if  plant 
succession  continues,  this  site  would  become  suitable  for  tree  nesting 
species  such  as  great  blue  herons  and  great  egrets  some  time  in  the 
future. 

Site  10.  Lone  Tree  Island 

26.  Location:  44°34'  N.  , 088°00'  W.,  a small  rubble  and 
dredged  material  island  2.1  km  north  of  Green  Bay,  Wisconsin  (Figure  10). 

Species  and  Number  of  Nests: 


common  terns: 

1976-100 

1977-108 

herring  gulls: 

1976-3 

1977-2 

billed  gulls: 

1976-213 

1977-374 

Colony  Size:  common  terns,  botli  years,  0.11  ha 
ring-billed  gulls,  both  years,  0.23  ha 
History : The  date  of  construction  was  unknown,  but  probably 
dated  back  to  original  dredged  material  deposits  early  in  the  century 
which  were  subsequently  overlain  with  concrete  and  brick  rubble.  The 
common  tern  colony  has  been  present  for  at  least  15  years.  There  were 
103  nests  counted  on  the  island  in  1969.  The  highest  number  was  an 
estimated  120  nests  in  1972  and  1974.  Ring-billed  gulls  first  nested 
on  the  north  end  of  the  island  in  1969,  and  four  nests  were  again  ob- 
served in  1972.  By  1974  there  were  30  nests,  half  on  the  north  side 
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Table  10 
Willow  Island 

Importance  Values  of  Plants  by  Transect  and  bird  Species 


PLANT  SPECIES 

BCNH-11 

BCNH-2 

BCNH- 3 

1 Quadrats* 

(10) 

Sandbar  willow 

300 

2 

16  ni  Quadrats* 

(5) 

(5) 

Box  elder  (Acer  negundo) 

7 

8 

Red-osier  dogwood 

- 

7 

Eastern  cottonwood  (Populus  deltoides) 

95 

30 

Peach-leaved  willow 

42 

68 

Sandbar  willow 

155 

186 

*Sample  sizes  are  indicated  in  parenthesis. 
1.  BCNH  = black-crowned  night  heron. 
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and  half  on  the  southeast  side.  The  number  of  nests  Increased  to  87  in 
1975.  The  ring-billed  gull  colony  has  continued  to  increase  and  the 
common  terns  have  decreased  or  remained  stable. 

Nesting  Success:  (1976  only) 

common  terns,  0.66  per  nest 
herring  gulls,  2.33  fledged  per  nest 
ring-billed  gulls,  0.84  per  nest. 

27.  Habitat : The  vegetation  was  a mix  of  herbaceous  species 
with  the  greatest  importance  being  on  wild  cucumber  (Echinocystis 
lobata)  and  spotted  touch-me-not  (Impatlens  capensis)  (Table  11) 
which  formed  dense  mats.  Although  the  habitat,  which  had  its  contin- 
uity broken  by  rubble,  appearedtoo  heavily  vegetated  for  optimum  utili- 
zation by  either  ring-billed  gulls  or  common  terns,  they  both  appeared 
to  do  well.  Both  of  the  important  plant  species  mentioned  above  became 
most  conspicuous  Later  in  the  season,  and  probably  the  vegetation 
community  first  found  by  the  birds  during  April  and  May  was  radically 
different  than  that  shown  in  Table  11. 


Site  11.  South  Man i tou  Island 

28.  Locat ion:  45°03'  N.,  08b°05'  W. , the  northeast  tip  of  a 
large  natural  island,  9.5  km  west  of  Glen  Arbor,  Michigan  (Figure  11). 
Spec  ies  ajul_  Number  of  Nests : 

herring  gulls: 


ring-billed  gulls: 


Colony  Size: 


1976- 428 

1977- 470 

1976- 4060 

1977- 2686 
3.3  ha 
2.2  ha 


herring  gulls: 
ring-hilled  gulls: 

History : This  has  been  documented  as  one  of  the  largest 
gull  colonies  in  Lake  Michigan  (Scharf,  1971b).  Scharf  and  Shugart 
(1975)  documented  the  relative  stability  of  the  herring  gull  colony  over 
a b-vear  period.  In  recent  years  the  ring-billed  gull  colony  declined 
from  b000  in  1969  to  2686  in  1977  due  to  excessive  human  disturbance, 
red  fox  (Vulpes  vulpes)  predation,  and  changes  in  vegetation  structure 


Table  11 

Lone  Tree  Island 


Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

CT1 

2 

RBG 

2 

1 m Quadrats* 

(10) 

(13) 

Common  burdock  (Arctium  minus) 

- 

15 

Common  milkweed 

8 

- 

Pigweed 

22 

6 

Canada  thistle 

4 

6 

Red-osier  dogwood 

7 

- 

Cruciferae  unidentified 

- 

- 

Wild  cucumber  (Echinocystis  lobata) 

129 

91 

Spotted  touch-me-not 

44 

12 

Morning-glory  (Ipomoea  sp.) 

13 

- 

Spiked  loosestrife  (Lythrum  salicaria) 

- 

7 

Virginia  creeper  (Parthenocissus  quinquefolia) 

- 

19 

Smartweed 

- 

77 

Common  elder  (Sambucus  canadensis) 

14 

- 

Bittersweet 

6 

51 

Stinging  nettle 

58 

11 

*Sample  sizes  are  indicated  in  parenthesis. 

1.  CT  = common  tern. 

2.  RBG  = ring-billed  gull. 


Figure  11.  South  Manitou  Island  showing  colonies  of  ring-billed  gulls 
and  herring  gulls  and  vegetation  sampling  transects 


(Shugart,  1976  and  Scharf,  et  al.  in  press) 

Nesting  Success:  Herring  gulls  had  very  low  success  and 
few  fledged  in  1976  due  to  fox  predation;  and  had  normal  fledging  rate 
in  1977.  Ring-billed  gulls  did  not  fledge  in  1976  due  to  foxes.  Fledg- 
ing rate  was  near  normal  in  1977  although  the  colony  was  60  percent 
smaller  than  it  was  in  1971. 

29.  Habitat : The  herring  gulls  were  found  in  two  distant 
grassy  vegetations.  The  lakeward  area  was  characterized  by  beach  grass 
(Ammophila  breviligulata)  with  the  highest  importance  value  (HG-2, 

Table  12)  in  this  blowing  dune-sand  association.  The  other  was  an  in- 
ward, more  heavily  fertilized  and  less  wind-blown  area  where  brome 
grass  (Bromus  tectorum)  was  the  most  important  species  (HG-1  Table  12). 
Both  of  these  vegetations  were  stable,  except  where  human  traffic  dis- 
turbed the  beach  grass.  Some  herring  gulls  also  nested  on  bare  beach 
sand  in  this  colony. 

30.  The  ring-billed  gulls  over  a monitored  period  of  12  years 
have  killed  much  of  the  woody  vegetation  through  the  action  of  feces 
and  feet.  In  response  to  the  destruction  of  the  woody  vegetation  and 
human  disturbance  the  colony  moved  to  more  vegetated  portions  which 
deteriorated  rapidly  to  the  extent  that  many  gulls  nest  on  bare  ground. 
Coverage  (Table  27)  varied  from  3 percent  to  37  percent  with  the  lower 
figure  being  typical  of  the  main  nesting  area.  The  porous  sands  cou- 
pled with  the  mechanical  and  chemical  inputs  from  the  gulls  made  most 

of  the  plant  species  (Table  12)  except  sparse  grasses  show  stress  during 
the  nesting  season.  Revegetation  of  the  abandoned  ring-billed  gull 
nesting  area  appeared  to  be  slowly  re-occurring  as  is  typical  of  dune 
areas.  The  abatement  of  fox  predation  in  1977  and  control  of  human 
intrusions  by  the  National  Park  Service  should  aid  in  the  stabilization 
of  this  declining  colony,  but  the  continued  destruction  of  the  ring- 
billed gull  habitat  by  the  gulls'  actions  ultimately  will  determine  the 
stable  population  level. 

Site  12.  Bellows  Island 
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Table  12 

South  Manitou  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

HG-11 

HG-  2 

RBG-12 

RBG- 2 

RBG- 3 

2 

1 m“  Quadrats* 

(ID 

(10) 

(12) 

(10) 

(10) 

Agropyron  (Agropyron  dasystachyum) 

- 

45 

54 

61 

- 

Beach  grass  (Ammophila  breviligulata)- 

175 

177 

204 

- 

Wormwood 

36 

5 

- 

- 

- 

Common  milkweed 

- 

- 

6 

- 

- 

Brome  grass  (Bromus  tectorum) 

129 

- 

- 

36 

92 

Sea  rocket  (Cakile  edentula) 

- 

68 

33 

- 

- 

Pigweed 

Creeping  savin  (Juniperus 

4 

54 

horizontalis) 

- 

- 

- 

- 

46 

Beach-pea  (Lathyrus  japonicus) 

- 

8 

- 

- 

- 

White  champion  (Lychnis  alba) 

4 

- 

- 

- 

- 

White  melilot 

10 

- 

- 

- 

- 

Canada  bluegrass  (Poa  compressa) 

77 

- 

- 

- 

- 

Sand  cherry  (Prunus  pumila) 

- 

- 

8 

- 

- 

Poison  ivy  (Rhus  radicans) 

- 

- 

21 

- 

- 

Sheep-sorrel 

16 

- 

- 

- 

- 

Tumble-mustard 

7 

- 

- 

- 

38 

Field  penny-cress 

12 

- 

- 

- 

72 

Goats '-beard  (Tragopogon  major) 

4 

*Sample  sizes  are  indicated  in  parenthesis. 

1.  HG  = herring  gulls. 

2.  RBG  = ring-billed  gulls. 
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31.  Location:  45°06'N.,  085° 34'  W.,  a natural  island  3 km  east 
of  Northport,  Michigan  (Figure  12). 

Species  and  Number  of  Nests:  herring  gulls:  1976-728 

1977-705 

Colony  Size:  1976-  1.86  ha 
1977-  2.2  ha 

History:  This  large  herring  gull  colony  dates  back  at 
least  to  the  early  decades  of  this  century.  James  P.  Ludwig  (1977, 
personal  communication)  had  records  of  banding  over  2500  chicks  here 
in  the  early  1960's.  A decline  coupled  with  severe  pesticide  conta- 
mination (Ludwig  and  Tomoff,  1966)  has  brought  about  an  apparent  stab- 
ilization for  the  past  10  years  at  present  population  levels. 

Nesting  Success:  The  stable  lowered  population  consistently 
produced  an  average  of  0.70  fledglings  per  nest  during  the  past  eight 
years . 

32.  Habitat : The  mix  of  trees,  shrubs,  and  herbs  (Table  13)  in 
different  zones  of  the  island  indicated  the  wide  diversity  of  nesting 
habitat  to  which  herring  gulls  adapt.  Sandbar  willow  and  red-berried 
elder  (Sambucus  pubens)  were  the  most  important  shrub  species.  Witch- 
grass  and  brome-grass  appeared  to  be  the  most  important  herbs,  but  the 
sampling  bias  favoring  large  numbers  of  small  stemmed  species  greatly 
exaggerated  their  importance  over  visual  evaluations.  No  clear  trends 
appeared  among  the  other  species,  although  each  transect  showed  a dif- 
ferent mix  of  species  usually  associated  with  zonation  of  the  soils  and 
soil  moisture.  The  vegetation  on  this  island  was  responsive  to  changes 
in  the  water  levels  of  the  Great  Lakes.  In  high-water  years,  the  veg- 
etation type  of  transect  4 (Table  13)  expanded  and  large  areas  of 
stinging  nettle  were  found  in  the  area  of  transect  3 (Table  13). 

Site  13.  High  Island 

33.  Location:  45°45'  N. , 085°40'  W. , the  northern  tip  of  a 
large  natural  island  4 km  west  of  Beaver  Island,  Michigan  (Figure  13). 
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Table  13 


Bellows  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

HG-11 

HG-2 

HG-3 

HC-4 

2 

16  m Quadrats* 

(10) 

(1) 

- 

- 

Sandbar  willow 

- 

300 

- 

- 

Red-berried  elder 

257 

- 

- 

- 

Choke  cherry  (Prunus  virginiana) 

43 

- 

- 

- 

1 m*-  Quadrats* 

(10) 

(3) 

(10) 

(17) 

Witchgrass 

- 

- 

180 

03 

Alyssum  (Alyssum  alyssoides) 

- 

- 

20 

- 

Ragweed 

- 

- 

3 

31 

Common  burdock 

8 

- 

4 

- 

Common  winter-cress 

- 

- 

8 

- 

Brome-grass 

72 

- 

- 

3 

Pickpocket 

Spotted  star-thistle  (Centaurea 

' 

' 

9 

maculosa) 

- 

- 

16 

28 

Pigweed 

15 

15 

- 

21 

Wildrye  (Elymus  canadensis) 

- 

- 

- 

4 

Herb-Robert  (Geranium  robertianum) 

Gill-over-the-ground  (Glecoma 

6 

19 

3 

' 

hederacea) 

6 

10 

14 

15 

Masterwort  (Heracleum  maximum) 

- 

25 

- 

- 

Spotted  touch-me-not 

- 

39 

- 

- 

Lettuce 

Common  motherwort  (Leonurus 

“ 

7 

— 

13 

cardiaca) 

11 

- 

- 

- 

White  campion 

41 

- 

27 

3 

Catnip  (Nepeta  cataria) 

8 

42 

*Sample  sizes  are  indicated  in  parenthesis. 
1.  HG  = herring  gulls. 


Table  13  (Concluded) 

Bellows  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

HG-11 

HG-2 

HG-3 

HG-4 

2 

1 m Quadrats* 

(10) 

(3) 

(10) 

(17) 

Poke  (Phytolacca  americana) 

7 

- 

- 

- 

June  grass 

11 

- 

- 

45 

Smar tweed 

- 

9 

- 

23 

Silverweed 

- 

- 

- 

13 

Sandbar  willow 

- 

123 

- 

- 

Red-berried  elder 

56 

- 

- 

- 

Bittersweet 

16 

20 

- 

5 

Stinging  nettle 

50 

36 

14 

40 

*Sample  sizes  are  indicated  in  parenthesis. 
1.  HG  = herring  gulls. 
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ure  13.  High  Island  showing  colonies  of  ring-billed  gulls,  Cas 
and  common  terns  and  vegetation  sampling  transect 


Species  and  Number  of 

Nests : 

common 

terns : 

1976-411 

1977-87 

ring-billed 

gulls : 

1976-3313 

1977-3442 

Caspian 

terns : 

1976- 63 

1977- 116 

herring 

gulls : 

1976- 4 

1977- 7 

Coiony  Size: 

common 

terns : 

1976-  0.117  ha 

1977-  0.152  ha 

Caspian 

terns : 

1976-0.047  ha 

1977-0.6  ha 

herring 

gulls : 

nests  scattered 

ring-billed 

gulls : 

1976-1977  0.616  ha 

History : 

Hatt  et  al. 

(1948) 

found  Caspian  and  common 

on  a High 

Island  gravel  bar 

or  shoal  about  300  m north 

of  the  northeast  point.  There  were  800  pairs  of  common  terns  nesting 
on  the  shoal  in  1962  (Ludwig  1962).  High  Island  Shoal  was  under  water 
in  1960  (Ludwig  1962)  and  in  1974-74.  Gulls  and  terns  probably  began 
nesting  on  tne  island  in  the  1960's  in  response  to  a cyclic  increase 
in  water  levels  inundating  nesting  areas  such  as  High  Island  Shoal. 
Ludwig  (1962)  documented  the  onset  of  nesting  of  ring-billed  gulls  and 
common  terns  on  the  island.  No  ring-billed  gulls  nested  on  the  island 
in  1960  or  1962,  but  20  pairs  nested  there  in  1961.  In  1960,  1962,  and 
1963,  there  were  300,  0,  and  75  nesting  pairs  of  common  terns,  respec- 
tively. Investigators  from  Central  Michigan  University,  Mount  Pleasant, 
Michigan,  worked  with  the  Caspian  terns  that  were  nesting  on  the  island 
in  the  late  1960's,  but  Scharf  (1971a)  was  the  first  to  document  the 
nesting  of  Caspian  terns.  All  species  were  preyed  upon  by  coyotes 
(Canis  latrans)  during  1975,  causing  zero  productivity  and  declines  in 
1976  returning  nesting  birds  (Shugart  in  Scharf  et  al.  in  press). 

Nesting  Success:  Reports  (Shugart,  Appendix  E)  of  mor- 
tality caused  by  recreational  boaters  were  the  only  inferences  with 
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nesting  in  1977.  The  coyote  predation  abated  in  1976  and  was  unimpor- 
tant in  1977. 

34.  Habitat : Beach  grass  and  agropyron  (Table  14)  had  the  high- 
est importance  values  and  typified  both  the  common  tern  and  ring-billed 
gull  areas  as  dune-sand  plant  associations.  The  importance  value  of 
red-osier  dogwood  (Cornus  stolonif era)  in  the  ring-billed  gull  colony 
was  an  indication  of  the  tolerance  of  shrubs  by  this  bird  species  at 
this  site.  The  average  percent  coverage  (30  percent.  Table  26)  in  the 
ring-billed  gull  transects  illustrated  well  the  large  amount  of  bare 
ground  commonly  found  in  nesting  areas  of  this  species.  The  coverage 
in  the  common  tern  area  (43  percent.  Table  27)  and  the  lack  of  quanti- 
fiable vegetation  in  the  Caspian  tern  area  were  characteristic  of  the 
habitats  of  these  species  at  other  sites.  The  subsidence  of  lake  water 
levels  reduced  erosion  and  exposed  the  adjacent  High  Island  Shoals 
(Table  1),  but  otherwise  has  not  affected  this  site. 


Sites  14  and  15.  East  Grape  Island  and  West  Grape  Island 

35.  Location:  45°47'  N. , 085°24'  W. , two  natural  islands, 
designated  East  and  West  Grape  Islands,  part  of  a peninsula  extending 
iOO  m west  of  the  southwest  corner  of  Hog  Island,  Michigan  (Figure  14, 
East  Grape  Island). 

Species  and  Number  of  Nests: 

East  Grape  Island: 


: common 

terns : 

1976- 0 

1977- 11 

herring 

gulls  : 

.1976-1 

1977-4 

ring-billed 

gulls : 

1976- 1188 

1977- 1278 

great  blue 

heron : 

1976- 5 

1977- 3 

herring 

gulls : 

1976- 5 

1977- 6 

ring-billed 

gulls: 

1976- 3979 

1977- 3660 

Table  14 
High  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

CT1 

RBG-12 

RBG-: 

2 

1 m~  Quadrats* 

(35) 

(9) 

(8) 

Agropyron 

91 

- 

- 

Beach  grass 

90 

216 

240 

Worm  wood  (Artemisia  absinthium) 

31 

- 

- 

Harebell  (Campanula  rotundifol ia) 

11 

- 

- 

Red-osier  dogwood 

4 

84 

60 

Wild  rye 

14 

- 

- 

Sand  cherry 

13 

- 

- 

Poison  ivy 

3 

- 

- 

Rose  (Rosa  sp.) 

6 

- 

- 

*Sample  sizes  are  Indicated  in  parenthesis. 

1.  CT  = common  tern. 

2.  RBt;  = ring-billed  gull. 
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Colony  Size:  East  Crape  Island 

common  tern:  1976-none 

1977-0.01  ha 

herring  gulls:  not  aggregated 

ring-billed  gulls:  1976-0.15  ha 

1977-0.2  ha 

West  Grape  Island 

herring  gulls:  not  aggregated 

ring-billed  gulls:  1976-0.6  ha 

1977-0.86  ha 

History : Ring-billed  gulls  were  reported  nesting  here  by 
Scharf  (1971a).  Other  surveys  (Hatt  et  al.  1948)  may  have  observed  the 
islands  during  low  water  years  when  they  were  connected  to  Hog  Island 
and  may  not  have  had  colonial  nesting  birds. 

Nesting  Success:  Productivity  appeared  good  during  both 
seasons  (Appendix  E) . 

36.  Habitat : Both  shrub  and  herb  communities  were  sampled 
(Tables  15  and  16)  and  exhibited  a wide  diversity  of  species  with 
choke  cherry  (Prunus  virginiana)  and  red-osier  dogwood  having  the 
highest  importance  values  of  the  shrubs  or  East  and  West  Grape  Islands 
respectively.  The  herb  communities  were  found  to  be  very  diverse. 

Many  quadrats  were  bare  of  herb  cover  due  to  the  trampling  and  over- 
fertilization  caused  by  the  ring-billed  gulls.  The  affect  of  the  ring- 
billed  gulls'  activities  was  also  indicated  by  vegetation  coverage  of 
one  percent  in  the  nesting  area  which  sharply  contrasts  with  the  54 
percent  vegetation  coverage  west  of  the  nesting  area. 

Site  16.  Hat  Island 

37.  Location:  45°47'  N. , 085°18'  W. , a natural  island  20  km 
northeast  of  Beaver  Island,  Michigan. 

Species  and  Number  of  Nests : great  blue  heron:  1976-3 

1977-none 

Caspian  tern:  1976-730 
1977-686 

herring  gulls:  1976-690 
(Figure  15)  1977-603 
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Table  15 

East  Grape  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

RBG-11 

RBG- 2 

16  m“  Quadrats* 

(4) 

(4) 

Juneberry  (Amelanchier  laevis) 

- 

20 

Red-osier  dogwood 

158 

129 

Ninebark  (Physocarpus  opulifolius) 

27 

- 

Sandbar  willow 

- 

44 

Red-berried  elder 

20 

- 

Bittersweet 

- 

20 

Arborvitae  (Thuja  occidentalis) 

64 

- 

River-bard  grape  (Vitus  riparia) 

32 

86 

2 

1 m Quadrats* 

(9) 

(S) 

Common  milkweed 

- 

68 

Meadow  grass  (Poa  sp.) 

- 

39 

Cinquefoil  (Potentilla  norvegica) 

- 

13 

Poison  ivy 

- 

41 

Yellow-cress  (Rorippa  islandica) 

- 

10 

Raspberry 

- 

41 

Yellow-dock  (Rumex  crispus) 

- 

10 

False  Solomon' s-seal  (Smilacina 

stellata) 

79 

*Sample  sizes  are  indicated  in  parenthesis. 
1.  RBG  = ring-billed  gulls. 
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Table  16 

West  Grape  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

RBG- 1 1 

RBG- 2 

RBG- 3 

AREA  WITH 

NO  NESTS 

2 

16  m Quadrats* 

(4) 

(7) 

(6) 

(12) 

Red-osier  dogwood 

- 

10 

23 

11 

White  ash  (Fraxinus  americana) 

25 

12 

- 

36 

Morning  glory 

- 

- 

50 

- 

Choke  cherry 

American  mountain  ash  (Pyrus 

55 

127 

125 

171 

americana) 

52 

- 

- 

- 

Staghorn  sumac  (Rhus  typhina) 

- 

- 

24 

- 

Gooseberry  (Ribes  hirtellum) 

12 

25 

- 

6 

Raspberry 

- 

- 

- 

5 

Red-berried  elder 

58 

34 

20 

35 

Arborvitae 

66 

62 

32 

28 

Riverbank  grape 

36 

30 

27 

8 

2 

1 m Quadrats* 

(8) 

(14) 

(12) 

(22) 

Common  burdock 

- 

- 

- 

3 

Wormwood 

- 

147 

- 

49 

Sedge 

- 

30 

- 

- 

Clovers  (Galium  aparine) 

- 

- 

- 

22 

Herb-Rober t 

- 

35 

- 

48 

Rough  avens  (Geum  virginianum) 

- 

60 

- 

- 

Gramineae  (unidentified) 

- 

- 

- 

24 

Liverleaf  (Hepatica  acutiloba) 

- 

- 

- 

11 

Masterwort 

- 

- 

- 

3 

Balsam  (Impatiens  sp.) 

(Continued) 

- 

20 

*Sample  sizes  are  indicated  in  parenthesis. 
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Table  16  (Concluded) 

West  Grape  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 


. AREA  WITH 

RBG-1  RBG-2  RBC-3  NO  NESTS 


2 

1 m Quadrats* 

Polypodiaceae  (undentif ied) 

Choke  cherry 

Poison  ivy 

Gooseberry 

Raspberry 

Yellow  dock 

Red-berried  elder 

False  Solomon' s-seal 


(8)  (14) 


30 


(12)  (22) 

4 
67 

5 
4 

14 

15 
11 


*Sample  sizes  are  indicated  in  parenthesis. 
1.  RBG  = ring-billed  gulls. 


84 


Colony  Size:  herring  gulls:  2.3  ha  each  year 

Caspian  tern  colony  area  shown  on 
map  (Shugart  in  Scharf  et  al.  in 

press) . 

History:  Hat  Island  and  Shoe  Island,  which  is  0.8  km 
south  of  Hat  Island,  have  been  used  as  a Caspian  tern  nesting  site  since 
1896  (Ludwig,  1962).  Lincoln(1926)  banded  herring  gulls  on  Hat  and 
Caspian  terns  on  Shoe  Island  in  1927.  Hatt  et  al.  (1948)  found  great 
blue  herons,  herring  and  ring-billed  gulls,  and  Caspian  and  common 
terns  nesting  on  Hat  Island.  Ludwig  (1962)  and  Scharf  (1971a)  also 
reported  Caspian  terns  and  herring  gulls  nesting  here. 

Nesting  Success:  Productivity  of  herring  gulls  seemed 
good  both  years,  but  Shugart  (1977,  personal  communication)  found 
many  nearly  fledged  1976  chicks  dead  on  the  island  on  his  return  during 
the  1977  season.  An  11  percent  reduction  in  herring  gulls  nesting  in 
1977  was  attributed  to  disturbances  associated  with  investigations  dur- 
ing 1976  (Shugart,  Appendix  C) . Caspian  terns  did  well  in  1976,  but 
cannon  netting  in  1977  led  to  65  percent  abandonment  of  nests  in  late 
May  and  early  June  (Shugart,  Appendix  C) . 

38.  Habitat : The  herring  gull  area  vegetation  (Table  17)  was 
very  diverse  and  only  brome-grass  and  common  timothy  (Phleum  pratense) 
have  an  importance  value  above  50.  Except  for  trails  through  grass  and 
moderate  fertilization,  herring  gulls  seemed  to  have  little  effect  on 
the  surrounding  vegetation.  The  habitat  of  Caspian  terns  had  too  few 
plants  to  warrant  sampling,  and  was  characterized  by  cobble  beach  stone 
which  was  arranged  by  winter  lake  storms  and/or  ice  in  drift  rows.  The 
terns  seemed  to  prefer  these  ridges  which  were  elevated,  thus  avoiding 
inundation  during  spring  and  summer,  but  still  kept  clear  of  interior 
island  vegetation  by  the  yearly  cycle  of  weather  . Great  blue  herons 
occupied  one  of  the  larger  trees  in  1976,  but  were  absent  in  1977. 

Sites  17  and  18.  Channel  Island  and  Shelter  Island 

39.  Location:  43°40'  N.,  083°49'  to  50’  W.,  two  dredged  mater- 
ial islands  2 km  east  of  Bay  City,  Michigan  (Figures  16  and  17). 
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Table  17 
Hat  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

HG-1 

1HG-2 

HG-3 

HG-4 

HG-5 

HG-6 

HG-7 

1 m“  Quadrats* 

(16) 

(14) 

(ID 

(12) 

(10) 

(10) 

(39) 

Common  yarrow 

14 

3 

5 

9 

3 

4 

3 

Witch-grass 

Agropyron  (Agropyron 

5 

~ 

— 

— 

— 

85 

— 

trachycaulum) 

Wild  columtrne  (Aquilegia 

17 

23 

47 

21 

canadensis) 

- 

- 

- 

- 

- 

1 

Common  burdock 

- 

- 

- 

- 

- 

3 

- 

Wormwood 

- 

27 

- 

1 

- 

- 

2 

Chinese  mustard  (Brassica  juncea)  11 

9 

- 

16 

7 

- 

- 

Brome-grass 

114 

89 

73 

- 

- 

46 

12 

Harebell 

- 

- 

- 

- 

- 

- 

2 

Pickpocket 

- 

- 

5 

- 

- 

- 

7 

Field  daisy 

- 

- 

- 

- 

13 

- 

1 

Red-osier  dogwood 

- 

4 

64 

9 

4 

- 

13 

Clovers 

- 

- 

- 

1 

- 

14 

7 

Herb-Rober t 

- 

- 

7 

7 

] 3 

- 

9 

Rough  avens 

5 

- 

- 

1 

4 

- 

- 

Cow-cress  (Lepidium  campestre) 
Poor-man's  pepper  (Lepidium 

33 

4 

— 

34 

20 

21 

3 

virginicum) 

2 

3 

- 

“ 

7 

- 

- 

White  campion 

5 

24 

5 

9 

- 

- 

7 

Catnip 

- 

- 

- 

2 

13 

4 

4 

Parsnip  (Pastinaca  sativa) 

- 

- 

4b 

46 

27 

18 

12 

Common  timothy 

28 

- 

- 

36 

94 

9 

86 

Junegrass 

47 

79 

25 

37 

18 

46 

60 

Choke  cherry 

(Continued) 

— 

8 

~ 

20 

33 

*Sample  sizes  are  indicated  in  parenthesis. 
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Table  17  (Concluded) 

Hat  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES  HG-1  HG-2  HG-3  HG-4  HG-5  HG-6  HG-7 


1 m Quadrats* 

Poison  ivy 
Staghorn  sumac 
Rose 

Raspberry 

Yellow-dock 

Curly-leafed  dock  (Rumex 
mexicanus) 

Red-berried  elder 

Night-flowering  catcnfly 
noctif lora) 

Tumble-mustard 

Fake  Solomon ' s-seal 

Common  dandelion 

Common  mullein 


(16)  (14)  (11) 
14 

10 

- - 5 

1-13 


(Silene 

4 

3 


+4 


(12)  (10)  (10)  (39) 

5 30  - 6 

- 4 

- 13  4 5 

6 - - 8 

21  9 - 2 

12-3 

4 

18  - - 1 

17 

14  4 - 

7 13  5 

4 


*Sample  sizes  are  indicated  in  parenthesis. 
1.  HG  = herring  gull. 
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terns,  and  ring-billed  gulls  and  vegetation  sampling  transect 


Figure  17.  Shelter  Island  showing  colonies  of  ring-billed  gulls 
and  herring  gulls  and  vegetation  sampling  transect 


Species  and  Number  of  Nests: 

Channel  Island:  black-crowned  night  herons:  1976-4 

1977-16 

Shelter  Island:  black-crowned  night  herons:  1976-1 

1977-none 


Channel  Island:  common  terns:  1976-none 

1977-64 

Channel  Island:  ring-billed  gulls:  1976-2021 

1977-1666 

Shelter  Island:  ring-billed  gulls:  1976-2087 

1977-1723 


Colony  Size:  Channel  Island:  0.41  ha 
Shelter  Island:  0.5  ha 

History:  The  date  of  construction  of  the  islands  was 
unknown.  Nesting  of  ring-billed  gulls  was  documented  by  Scharf  (1971a). 

Nesting  Success:  Large  numbers  of  chicks  fledged  from 
both  these  islands  in  1976  and  1977.  However,  the  low-lying  nests  were 
apparently  inundated  and  eliminated  by  storms  in  both  seasons,  as 
evidenced  by  the  windrows  of  eggs  found  washed  up  along  the  high  water 
mark  each  year.  The  common  terns  and  black-crowned  night  herons  seemed 
successful,  but  several  early  incubating  black-crowned  night  herons 
deserted  Shelter  Island  in  1976. 

40.  Habitat : The  stage  of  shrub  development  on  the  original 
dredged  material  islands,  coupled  with  an  intergradation  of  herb  and 
bare  sand  on  eroded  and  washed  areas,  allowed  the  colonization  of  these 
islands  by  the  three  species  of  birds  with  seemingly  divergent  habitat 
preferences.  The  common  terns  on  Channel  Island  nested  on  bare  sand. 

The  ring-billed  gulls  nested  on  some  bare  sand,  but  mainly  in  yellow 
melilot  (Melilotis  officinalis),  sandbar  willow,  and  herbaceous  habitat 
(Table  18),  and  the  black-crowned  night  herons  were  in  small  (3.0  to 
3.5  m) , shrubby,  eastern  cottonwood  (Populus  deltoides)  trees.  The 
relatively  high  coverage  values  for  the  ring-billed  gull  area  (Table  27) 
did  not  convey  the  subjective  visual  impression  of  the  severe  effect 
the  birds  have  had  on  the  vegetation. 
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Table  18 
Channel  Island 


1 


Table  20  (Concluded) 

Mud  Island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPEC IKS 

RBG-1 

2 

L Quadrats* 

(15) 

White  melilot 

150 

Field  penny-cress 

42 

Table  21 
Grassy  island 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

RBC.-11 

RBG- 2 

RBG- 3 

1 m~  Quadrats* 

(5) 

(5) 

(5) 

Smar tweed 

300 

- 

- 

Sandbar  willow 

- 

300 

- 

Reed 

“ 

300 

Table  22 


Toledo  Harbor  Dike 

Importance  Values  of  Plant s_  by  Transect  and  Bird  Species 


PLANT  SPECIES 

RBG 1 

) 

CT 

l Quadrats* 

(5) 

(5) 

Common  darnel  (Lolium  perenne) 

300 

- 

Smar twegd 

- 

300 

*Sample  sizes  are  indicated  in  parenthesis. 

1.  RBG  = ring-billed  gull. 

2.  CT  = common  tern. 
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Site  19.  Mud  Is l unit 


41.  Location:  42°L4'  N.,  * W.  , a rip- rapped  dredged 

material  Island  0.2  kin  east  of  Wyandotte,  Michigan  (Kigurc  18). 

Species  and  Number  of  Nests:  herring  gulls:  1976-none 

1977-2 

ring-hilled  gulls:  1976-5040 

1977-5290 

Colony  Size:  l . 5b  ha 

History:  The  only  published  record  of  this  colony  was  by 
Schorl'  (1971a)  although  James  I’.  Ludwig  (1977,  personal  communication) 
indicated  the  ring-billed  gulls  were  long  established  there.  U.  S. 

Army  Engineers  District,  Detroit,  records  indicate  construction  from 
1959  to  1960.  Ken  Dalke  (1976,  personal  communication)  recalled  large 
numbers  of  common  terns  nesting  on  Mud  Island,  although  no  ring-billed 
gulls,  in  the  early  years  after  its  construction. 

2 

Nesting  Success:  High  nest  density  of  0.52  nests  per  m" 
was  indicative  of  the  high  reproductive  potential  per  unit  area  for 
this  species,  even  though  moderate  numbers  of  dead  young  were  found  in 
and  along  the  periphery  of  the  colony  each  season.  The  causes  of  the 
chick  mortality  were  possibly  human  intrusions  due  to  the  proximity 
to  an  urban  environment  and  marina. 

42.  Habitat : The  lack  of  diversity  (only  six  species.  Table  20) 
of  the  herb  community  with  white  melilot  having  the  highest  importance 
value  and  field  penny-cress  (Till as pi  arvense)  and  pigweed  with  subor- 
dinate importance  values  were  representative  of  the  severe  modification 
of  the  plant  community  caused  by  continuous  long-term  presence  of  ring- 
billed gulls.  The  high  vegetation  coverage  of  the  tall  (0.75  m)  white 
melilot  (77  percent.  Table  28)  indicated  aerial  coverage  only  and  dis- 
torted the  presence  of  large  amounts  of  bare  soil  beneath  these  plants. 
High  percentages  of  clay  and  muck  in  the  original  dredged  material  ap- 
parently allowed  this  site  to  re-vegetate  with  these  guano-resistant 
plants  each  year.  This  vegetation  cover  during  nesting  and  fledging 
seemed  to  contribute  to  the  dense  nesting  and  high  productivity  year 
alter  year.  The  gulls  maintained  their  nesting  area  by  preventing  the 
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succession  ot  woody  spooled  as  luis  occurred  on  t lie  western  portion  i>l 
this  island.  These  youn^  trees  anil  shrubs  on  the  western  end  ot  the 
Island  were  at  a stage  where  they  could  support  black-crowned  night 
herons  and  possibly  great  blue  herons  and  common  egrets  it  It  were  not 
tor  the  human  disturbance  factor  from  the  nearby  urban  area. 

Site  0 . drossy  Island 

4J.  hoc  at  ion:  42l  IS'  N.,  OtJ  3°07  * W.,  a diked,  dredged  material 
island  2 km  east  ot  Wyandotte,  Michigan  (Figure  19). 

Species  and  Number  ol  Nests:  No  nesting  197b 

common  terns:  l ‘17  7-20 
all  unsuccessful 

ring-billed  gulls:  l ‘177-1644 

Colony  Size:  2.4  ha 

History:  Deposition  of  dredged  material  was  still  progress- 

ing at  this  site,  and  l‘>77  was  the  first  year  of  colonial  bird  nesting. 

Nesting  Success:  Large  numbers  ol  ring-billed  gull  chicks 
apparently  fledged  from  this  site,  but  many  unsuccessful  nests  were 
tound  in  the  margins  ot  the  colony,  and  much  late  nesting  or  re-nesting 
was  evident  and  presumed  to  be  unsuccessful. 

44.  Habitat : Kach  of  three  separate  transects  was  occupied  by 
a single  plant  species.  The  0.5  to  1.5  m tall  sandbar  willow  and  reed 
transects  had  the  greatest  nest  density,  and  the  smartweed  f Polygonum 
lapat  lit  I ol lum)  transect  was  Just  emerging  during  the  nest  building 
stage,  giving  that  area  an  appearance  of  being  nearly  bare  early  in  the 
season.  A largo  bare  alluvial  crescent  of  sandy  material  can  be  seen 
in  Figure  l‘>  near  the  dredge  dispersal  pipe.  No  nesting  was  found  out- 
ward I rom  this  10  to  20  m fan  of  bare  ground  until  vegetation  was  en- 
countered. l'ho  reason  tor  the  lack  ot  vegetation  and  nesting  near  tin- 
pipe  was  not  clear.  In  addition  to  the  near-completion  ot  the  dredged 
material  till  In  the  nesting  area,  another  factor  leading  to  the  colon- 
ization at  this  site  In  l‘>77  was  a de-watering  ot  the  site  by  drainage 
either  in  late  197b  or  before  1977  nesting.  Many  ot  t lit-  marginal  nests 
were  in  such  wet  areas  that  tln-v  were  built  t o heights  ot  8 t o 10  cm  in 
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order  to  keep  the  eggs  dry.  Typical  ot  new,  small,  01  marginal  eolon 
les,  the  nest  density  ot  this  colony  was  low  (0.1  S to  0 . 2 .'  nests  pet 
m"),  and  certain  groups  ot  nest  s were  retarded  In  t he i t development. 
Common  terns  attempted  to  nest  on  the  edge  ot  t hi'  standing  open  watei 
where  tilling  had  t\ot  yet  occurred.  These  nests  were  unsuccess t u 1 pro- 
bably because  they  were  totally  concealed  by  very  dense  cover  ot  smart  - 
weed  that  grew  up  rapidly  over  the  formerly  bare  muck. 

Siti-  .'1.  Toli-do  Harbor  Dike 

•*S.  Location:  -♦  l 1 •*  * N.  , OSl'jti'  W.,  a diked,  dredged  material 
ilisposal  peninsula  connected  to  the  citv  ot  'Toledo,  Ohio  (Figure  20a 
and  20b). 

Species  and  Number  ot  Nests: 

common  terns:  l*>7h-7  7 
1 / 7-2t>  t 

herring  gttlls:  1 *) 7 (>-0 
t *>  7 7-  1 1 

ting-billed  gulls:  l‘*7h-nono 

l ‘>7  7- S') 

Colony  Size:  conation  terns:  1 *> 7h-0.  I •»  ha 

l *>7  7-0.  U ha 

herring  gttlls:  not  aggregated 

ring-billed  gulls:  l**76-nono 

1 *>7  7-0.12  ha 

History:  The  rip-rapped  dike  was  erected  in  l‘>/S  and  suc- 

cesstul  nesting  ot  conunon  terns  and  herring  gulls  occurred  on  the  dike 
that  season.  In  l**7t>,  both  species  again  nested  successful  lv;  but  in 
1**77,  ring-billed  gulls  began  nesting  and  forced  the  terns  to  a port  ion 
ot  the  dike  where  they  were  less  productive  than  I'l/o. 

Nesting  Success:  The  common  terns  sut  toted  about  *>S  percent 
mortality  In  the  egg  and  chick  stage  in  1**77,  when  they  were  t omul 
pierced  but  not  eaten.  The  probable  cause  ot  this  predat  ion  was  black 
clowned  night  herons  which  were  seen  freijuently  In  the  diked  area.  Thev 
were  known  to  eat  tern  eggs  and  chicks.  The  only  surviving  common  tern 
chicks  were  those  sheltered  by  a dredging  pipe.  Nesting  ot  ring-billed 


gulls  was  very  retarded  and  asynchronous  in  1977  and  their  productivity 
was  low. 

46.  Habitat : Different  single  plant  species  occurred  in  each 
of  two  transects  in  the  ring-billed  gull  and  common  tern  nesting  areas, 
respectively.  Common  darnel,  probably  a survivor  of  the  original 
seeding  of  the  dike  was  found  in  the  ring-billed  gull  nesting  area. 

This  area  was  used  by  the  common  terns  in  1975  and  1976  with  20  common 

tern  nests  found  on  the  edges  of  this  site  in  1977.  Nest  density  of 

2 

0.22  nests  per  m~  corroborated  the  recent  development  and  marginally 
successful  nature  of  this  small  ring-billed  gull  colony.  The  main 
nesting  area  of  common  terns  nesting  during  1977  was  vegetated  by 
smartweed  which  had  less  coverage  (22  percent  cover,  Table  28)  than  the 
same  vegetation  that  may  have  caused  nest  desertion  at  Site  19.  The 
smartweed  grew  on  freshly  dredged  material  during  the  1977  season,  and 
it  will  probably  provide  more  cover  in  later  years  unless  fresh  dredged 
material  is  placed  over  it. 

Site  22.  West  Sister  Island 

47.  Location:  4l°44'  N.,  083°07 ' W. , a natural  island  15  km 
north  of  Port  Clinton,  Ohio  (Figure  21). 

Species  and  Number  of  Nests:  great  blue  herons:  1600 

great  egrets:  200 

black-crowned  night  herons:  300 

herring  gulls:  200 

populations  relatively  stable  1°70 
and  1977. 

Colony  Size:  (Equal  to  island  size)  34.4  ha 

History : Agriculture  kept  the  island  nearly  free  of  woody 
vegetation  during  the  early  decades  of  the  century.  After  farming 
ceased,  the  lighthouse  keeper  maintained  domestic  rabbits  which  kept 
the  woody  vegetation  at  an  early  successional  stage.  The  rabbits 
declined  when  the  lighthouse  keeper  left  prior  to  World  War  II.  Laurel 
Van  Camp  (1977,  personal  communication),  during  his  first  visit  after 
the  war,  found  great  blue  herons  and  great  egrets  nesting  in  trees. 
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Since  that  time  the  vegetation  has  developed  into  a mature  stage  con- 
taining tall  hackberry  trees  (Celtis  occidentalis)  with  nesting  of 
great  blue  herons  and  great  egrets.  The  western  portion  of  the  island 
had  young  trees  and  brush  witli  nesting  black-crowned  night  herons.  The 
island  was  a part  of  Ottawa  National  Wildlife  Refuge  and  was  classified 
as  a Wilderness  Area. 

Nesting  Success:  Great  blue  herons  and  great  egrets  were 
successful  in  fledging  many  young  each  year,  but  some  dead  young  were 
observed  on  the  ground  below  the  nests.  Herring  gulls  often  harrassed 
the  fledglings  learning  to  fly  at  the  water's  edge.  It  was  unknown  if 
any  mortality  resulted  from  this  harassment,  but  this  effect  could  be 
alleviated  if  more  open  fields  were  available  for  staging  areas.  The 
black-crowned  night  herons  seemed  to  be  successful  with  few  dead  present; 
and,  as  was  typical  of  the  species,  many  stages  of  nesting  were  evident 
in  July.  Herring  gulls  failed  completely  during  1976,  and  probably  had 
very  poor  success  in  1977  because  of  recreational  boaters  intruding  on 
the  nest  site. 

48.  Habitat : Comparison  of  nest  and  non-nest  trees  of  the 
single  species  stand  of  hackberry  in  which  the  great  blue  herons  and 
great  egrets  nested  surprisingly  revealed  a slightly  greater  importance 
value  for  the  non-nest  trees  (Table  23) . This  is  unusual  for  it  would 
seem  that  the  herons  would  nest  in  the  largest  trees.  A few  trees  of 
other  species  were  on  the  colony  periphery,  but  no  nesting  occurred  in 
them.  The  understory  in  this  area  showed  wild  rye  (Elymus  canadensis) 
to  be  most  important  followed  by  northern  bedstraw  (Galium  boreale) , 
spotted  touch-me-not,  and  poison  ivy  (Rhus  radicans) . The  smaller 
trees  (less  than  8 cm  DBH)  with  the  black-crowned  night  herons  nests 
were  entirely  hackberry  except  for  one  small  patch  of  plums  (Prunus 
ameri cana ) . The  vegetation  beneath  the  black  crowned  night  herons  has 
common  chickweed  (Stellaria  media),  wild  rye,  and  catnip  (Nepeta  cataria) 
(Table  24).  Trees  in  the  black-crowned  night  heron  area  were  increasing 
in  size  making  it  more  suitable  for  the  great  blue  heron  and  great  egret 
nesting.  Former  open  areas  were  being  invaded  by  small  trees  suitable 
for  the  black-crowned  night  herons,  but  this  eliminated  important 
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Table  23 


Hackberry  Trees  Greater 

West  Sister 

than  5 cm  DBH 

Island 

in  Great  Blue  Heron 

Nesting  Area 

HACKBERRY  TREES 
(Celtis  occidentalis) 

RELATIVE 

DENSITY 

RELATIVE 

DOMINANCE 

RELATIVE 

FREQUENCY 

IMPORTANCE 

VALUE 

Ten  100  Quadrats 

Trees  with  Nests 

40 

45 

50 

135 

Trees  without  Nests* 

60 

55 

50 

165 

*Trees  without  nests  less  than  5 cm  DBH  averaged  1.03  trees/m 
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Tub  1 e 


West  Sister  I s 1 and 

Importance  Values  ol  Plants  bv  Transect  ami  H i nl  Species 


PI  ANT  S1T.C  IKS 

OBI  1-1 

BCNII- 

> 

l m*  Quadrats* 

(10) 

(10) 

Bu  ."dock 

7 

- 

Wild  rye 

7 A 

58 

Northern  beds t raw 

t>8 

- 

Bottle-brush  grass 

- 

69 

Spo  1 1 ed  l oue  h-me-no t 

3!) 

- 

Catnip 

17 

67 

Poke 

13 

- 

Poison  ivy 

33 

lb 

Fa  1 se  So  1 onion ' s-sea  1 

5 

- 

B i 1 1 ersweet 

7 

- 

Common  chlckweed 

b 

78 

Common  dandelion 

8 

- 

St Inglng  nett le 

2‘) 

12 

*Sample  sizes  are  indicated  in  parent  lies  is. 

1.  OBH  - great  blue  heron. 

2.  BCNII  ■ b luck-crowned  night  heron. 
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st. ug  areas  wIumi'  vouuk  I'liils  eotilil  hi'Kln  t *'  lenin  t * » llv  without 
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Sandusky  _Tu rn  i Po  1 nt 

Importance  Values  oi  Plants  by  Transect  and  Bird  Sp ivies 


PLANT  SPECIES 

HC-l1 

HG-2 

HC-  3 

HC-4 

) 

lb  111“  Quadrats* 

(1) 

(2) 

(4) 

(1) 

Red-osier  dogwood 

- 

- 

90 

- 

Red  mulberry  (Morus  rubra) 

J00 

300 

210 

170 

Eastern  cottonwood 

• 

“ 

130 

2 

l Quadrats* 

(lb) 

(13) 

(10) 

(20) 

Box  elder 

6 

- 

- 

- 

Ragweed 

- 

- 

9 

- 

Common  burdock 

14 

4 

14 

39 

Commo  11  mil  kweed 

- 

7 

- 

- 

Aster  (Aster  sp.) 

- 

12 

- 

- 

Common  winter-cress 

85 

49 

49 

4 

Brome-grass  (Bromus  japonic us)  5 

- 

- 

- 

Brome-grass 

- 

- 

- 

55 

Musk  thistle  (Car duns  nutans)  52 

31 

45 

- 

Pigweed 

9 

4 

- 

13 

Common  ehickory  (Chichorium 
Intybus) 

9 

12 

7 

11 

Canada  thistle 

- 

- 

- 

14 

Wild  carrot  (Daucus  carota) 

- 

- 

- 

24 

Morning  glory 

30 

4 

- 

- 

Lettuce 

27 

21 

45 

10 

Butter  and  eggs  (Linarla  va 

Igaris) 

- 

- 

11 

Poor-man’s  pepper 

- 

- 

- 

10 

White  melilot 

- 

- 

- 

13 

(Cont inuod ) 

*Sample  sizes  are  indicated 

in  parenthesis 

, 

1.  HU  - herring  gull. 
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Table  25  (Concluded) 

Sandusky  Turning  Point 

Importance  Values  of  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

HG-11 

HG-2 

HG-3 

HG-4 

2 

1 m Quadrats* 

(16) 

(13) 

(10) 

(20) 

Yellow  melilot 

- 

- 

- 

4 

Catnip 

14 

58 

10 

9 

Parsnip 

- 

4 

52 

62 

Goldenrod 

37 

90 

20 

- 

Common  dandelion 

3 

- 

- 

- 

River-bank  grape 

5 

- 

55 

22 

*Sample  sizes  are  Indicated  in  parenthesis. 
1.  HG  = herring  gull. 
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atul  musk  thistle,  (Carduus  nutans)  comprised  the  most  important  vegeta- 
tion, with  varying  mixes  of  goldenrod,  parsnip  (Pas i tnaca  sat iva) , 
lettuce,  and  other  herb  species.  The  percent  cover  of  the  herbaceous 
vegetation  (49  percent.  Table  29)  revealed  the  large  amount  of  rocky 
bare  area  present  and  was  similar  at  two  other  herring  gull  sites  al- 
ready presented  (Sites  11  and  15,  43  percent  and  41  percent  coverage 
respectively)  which  had  a greater  extent  of  bare  area  caused  by  the 
porous,  sandy  substrates  in  those  areas.  The  relatively  shallow  slope 
of  the  rip-rap  and  lower  elevation  of  this  island  allowed  better  survi- 
val of  fledglings  because  they  were  less  likely  to  fall  off  the  island 
accidentally  and  could  get  back  on  easier. 

S ite  24.  Little  t’.alloo  Island 

52.  Location:  43°53’  N.,  07b* 24'  W. , 5 km  east  of  Stony  Island, 
New  York  (Figures  23a  and  23b). 

Species  and  Number  of  Nests: 

double-crested  cormorants:  1976-7b 

1977-9b 

black-crowned  night  herons:  1976-121 

1977-130 

cattle  egrets:  1976-none 
1977-2 

herring  gulls:  1976-200 
1977-200 

ring-billed  gulls:  1976-30,000 

1977-27,308 

Colony  Size:  10.5  ha 

History : Double-crested  cormorants,  black-crowned  night 
herons,  and  herring  gulls  nested  here  for  at  least  the  past  decade,  but 
no  exact  dates  of  colonization  were  known.  Cattle  egrets  nested  among 
the  black-crowned  night  herons  for  the  first  time  in  1977.  The  first 
documentation  of  ring-billed  gulls  nesting  here  was  by  Bel  nap  (19hl). 
Several  employees  at  Stony  Island  recall  common  terns  nesting  on  the 
Island  previous  to  the  ring-billed  gulls.  Ludwig  (1974)  and  personal 
communication)  estimated  87,000  pairs  of  ring-billed  gulls  here  in  1971 
by  what  seemed  to  be  reliable  methods.  If  Ludwig  (1974)  was  correct 
there  has  been  a large  population  decrease  of  ring-billed  gulls  in  recent 
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years.  Also,  in  recent  years,  a Canada  goose  (Branta  canadensis)  herd 
of  about  50  pairs  has  been  nesting  on  the  island,  and  lias  been  encouraged 
by  plantings  made  by  the  owners  of  the  island. 

Nesting  Success : No  unusual  mortality  was  observed  in  any 
of  the  species  and  except  for  large  water  snakes  (Na trlx  sipedon)  ; no 
predators  or  human  intrusions  were  noted.  Therefore,  nesting  success 
was  assumed  to  be  high. 

53.  Habitat : The  cormorants  nested  in  several  species  of  trees 
from  30  to  50  cm  DBH  along  the  periphery  of  the  island.  Black-crowned 
night  herons  nested  in  a mix  of  1.5  to  2.0  m tall  red-osier  dogwood  and 
red-berried  elder  with  the  dogwood  being  by  far  the  most  important 
(BCNH,  Table  26)  plants  in  the  colony.  The  herring  gull  colony  was 
surrounded  by  the  ring-billed  gull  nesting  area  and  coincided  with  the 
area  plowed  and  seeded  both  about  seven  years  ago  for  an  emergency  air- 
plane runway  and  added  goose  habitat.  The  size  of  this  area  seemed  to 
have  increased  somewhat  in  recent  years,  and  may  be  due  to  the  relative 
tolerance  of  the  herring  gulls  and  intolerance  of  ring-billed  gulls  to 
the  increasing  goose  herd. 

54.  The  ring-billed  gulls  were  found  nesting  in  predominantly 
herbaceous  vegetation  also  with  a high  importance  value  for  June  grass 
(RBG-1  and  2,  Table  26).  The  sampling  bias  toward  the  high  number  of 
stems  of  June  grass  obscures  the  visual  impression  that  pigweed  (in 
RBG-1,  Table  26),  ragweed,  common  winter-cress,  stinging  nettle, 

vetch  (Vlcia  americana) , (in  RBG-2,  Table  26)  were  also  of  major  impor- 
tance. Another  contrast  between  the  ring-billed  gull  and  the  herring 
gull  habitats  was  the  lesser  percentage  of  vegetation  cover  in  the  ring- 
billed gull  area  (54  percent  versus  87  percent.  Tables  27  and  29).  This 
again  showed  the  effect  the  ring-billed  gulls  had  on  vegetation.  The 
recent  decline  in  ring-billed  gulls  at  this  site  may  have  been  due  to 
four  habitat  factors;  (a)  loss  of  nesting  habitat  as  a result  of  vege- 
tation destruction  by  gulls,  (b)  flooding  of  nearly  1/8  of  the  island 
throughout  1976  with  little  subsequent  nesting  in  this  area  in  1977, 

(c)  the  hypothesized  antagonism  of  the  increasing  goose  herd,  and  (d) 
overestimation  of  the  nesting  population  by  previous  census  takers. 
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Table  2 b 

L i 1 1 1 e Galloo  Is  la  ml 

Importance  Values  oi  Plants  by  Transect  and  Bird  Species 


PLANT  SPECIES 

BCNH1 

HG-r 

RBG-1 1 

RBG- 2 

RGB- 3 

? 

1 m"  Quadrats* 

(2) 

(12) 

(15) 

(10) 

(10) 

Ragweed 

- 

- 

15 

50 

- 

Common  winter-cress 

- 

32 

- 

73 

- 

Pickpocket 

- 

- 

5 

- 

- 

Pigweed 

- 

23 

51 

3 

- 

June  grass 

- 

230 

216 

lib 

- 

Stinging  nettle 

- 

15 

13 

26 

- 

Vetch  (Vicia  americana) 

- 

32 

2 

16  m Quadrats* 

Ragweed 

- 

- 

- 

- 

15 

Pigweed 

- 

- 

- 

- 

26 

Red-osier  dogwood 

253 

- 

- 

- 

- 

Smar tweed 

- 

- 

- 

- 

16 

Common  elder 

- 

- 

- 

- 

118 

Red-berried  elder 

45 

- 

- 

- 

48 

Bittersweet 

- 

- 

- 

- 

18 

Stinging  nettle 

59 

*Sample  sizes  are  indicated  in  parenthesis. 

1.  BCNH  = black-crowned  night  heron. 

2.  HG  = herring  gull. 

3.  RBG  = ring-billed  gull. 
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Habitat  Relationships 


55.  The  serai  stage  present  on  the  24  intensively  studied 
colony  sites  was  indicated  by  determination  of  percent  cover  of  the 
vegetation.  Herb  cover  (Table  30)  in  a great  blue  heron  colony  and  both 
herb  and  shrub  cover  in  black-crowned  night  heron  colonies  always  ex- 
ceeded 50  percent,  indicating  the  advanced  serai  stages  preferred  by 
those  species.  Common  terns  (Table  28)  were  at  the  other  end  of  the 
serai  spectrum  with  five  of  eight  colonies  having  22  percent  to  43  per- 
cent cover.  In  one  of  the  three  colonies  with  higher  percent  cover 
(Site  3),  the  birds  tended  to  move  toward  barer  ground  as  it  became 
available  due  to  lowered  water  levels  in  1977.  The  other  two  colonies 
(Sites  8 and  10)  were  unusually  heavily  vegetated  for  common  terns,  but 
probably  showed  much  less  vegetation  early  in  the  season  when  the  terns 
begin  nesting. 

56.  The  percent  cover  of  vegetation  at  sites  colonized  by 
ring-billed  gulls  (Table  27)  showed  nine  of  16  sites  with  less  than  50 
percent  herbaceous  cover.  Some  of  the  higher  values  appeared  to  be 
biased  by  extensive  aerial  coverage  of  otherwise  predominately  bare 
ground  or  sampling  bias  which  favored  multi-stemmed  grass  species. 

In  contrast,  three  herring  gull  colonies  (Table  29)  had  less  than  50 

percent  vegetation  cover  and  two  had  cover  of  over  80  percent.  These 

comparisons  were  in  accord  with  the  observations  that  ring-billed  gulls 

were  prone  to  damage  vegetation  with  feet  and  feces,  thus  allowing  only 

nitrophilous  and  guano-resistant  species  to  grow  in  their  colony  sites 

on  heavy  soils  and  tending  to  kill  most  vegetation  on  sandy,  porous 

soils.  Both  gull  species  were  occasionally  found  nesting  under  shrubs 
2 

and  trees  (16  m“  Quadrats,  Tables  27  and  29),  but  trends  or  preferences 
were  not  apparent,  perhaps  because  these  seemed  to  be  marginal  habitats. 
This  is  not  to  be  interpreted  that  either  gull  was  less  successful  in 
proximity  to  woody  vegetation.  Indeed,  Chamberlin  (1975)  and  Shugart 
(1976)  have  shown  that  woody  vegetation  could  be  important  shade  and 
hiding  places  for  herring  gull  and  ring-billed  gull  chicks,  although  it 
might  not  determine  overall  success. 
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Table  2" 

Percent  Cover  of  Vegetation  for  Ring-billed  Gulls  by  Location 
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Table  28 


Percent  Cover  of  Vegetation  for  Common  Terns  by  Location 


57.  The  lowered  water  Levels  in  1977  allowed  shifts  in  some 


Island  populations  by  exposing  new  surface  on  existing  sites,  and  whole 
now  sites  that  were  previously  submerged.  Observers  recorded  an  increase 
in  several  species  in  the  lakes  that  coincided  with  the  lowered  water 
levels,  although  it  was  not  known  if  this  event  had  any  role  in  the 
increase.  An  increase  is  probable  in  future  nesting  seasons  as  more 
pairs  return  to  nest  on  greatly  expanded  habitat.  The  effects  of  re- 
ceding water  levels  with  the  resultant  increase  in  nesting  area  and 
accompanying  plant  succession  on  the  size  and  movements  of  larid  breeding 
populations  have  been  discussed  by  Ludwig  (1974).  The  total  number  of 
breeding  pairs  of  herring  gulls  in  1977  was  29,406,  and  represented  a 
8.19  percent  increase  from  1976  (Table  11).  Major  herring  gull  increases 
occurred  in  the  colonies  in  the  St.  Marys  River;  in  Green  Bay,  Lake 
Michigan;  in  northern  Lake  Michigan;  and  in  Thunder  Bay,  Lake  Huron,  but 

numbers  elsewhere  were  less  affected  because  of  the  nature  of  the  rocky  (* 

islands  of  Lakes  Superior,  Krie  and  Ontario  that  showed  little  effect  of 

the  lowered  water.  The  size  of  many  low-lying  island  nesting  sites  in 

Lake  Michigan  was  doubled  by  receding  water  levels.  Almost  two-thirds 

of  the  8.19  percent  increase  occurred  on  these  low-lying  Lake  Michigan 

sites.  Some  of  the  herring  gull  colonies,  such  as  the  one  on  Bellows 

Island  (Site  12),  have  not  expanded  to  fill  the  newly  exposed  land  fully. 

The  possibility  of  other  species  such  as  ring-billed  gulls  or  common 
terns  filling  these  areas  in  the  future  is  great.  The  ring-billed  gull 
population  included  102,539  pairs  in  1977,  an  increase  of  10.69  percent 
from  1976  (Table  31).  This  increase  coincided  with  the  lowered  water 
levels  and  resultant  increase  in  available  nesting  habitat.  Ring-billed 
gulls  often  increased  at  the  expense  of  another  species.  Ring-billed 
gulls  and  common  terns  had  some  habitat  requirements  in  common,  and  so 
during  competition  for  suitable  habitat  that  was  exposed  at  the  larger 
sites  in  1977  common  terns  were  usually  preempted  by  the  more  aggressive 
and  earlier-nesting  ring-billed  gulls.  The  lowered  water  levels  also 
created  land  bridges  between  many  previous  nesting  sites  and  the  mainland, 
thus  exposing  the  tern  colonies  to  increased  human  disturbances  and  pre- 
dation. The  1977  common  tern  population  consisted  of  2,497  pairs,  a 
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decrease  of  18.80  percent  from  1976  (Table  31).  Seven  Caspian  tern 
colonies  existed  during  the  1977  season,  all  in  northern  Lake  Michigan. 

The  breeding  population  decreased  4.34  percent  from  1,659  pairs  in  1976 
to  1,587  pairs  in  1977  (Table  30).  Both  High  Island  Shoals  and  Shoe 
Island  had  been  underwater  during  1976  but  were  exposed  in  1977.  They 
were  used  for  renesting  attempts  by  terns  that  had  been  disturbed  by 
human  activities  in  the  Hat  and  High  Island  colonies.  These  distur- 
bances, plus  coyote  predation  on  High  Island,  accounted  for  the  observed 
decrease. 

58.  Great  egrets,  great  blue  herons  and  black-crowned  night 
herons  showed  little  response  to  the  lowered  water  levels,  except  at 
Oconto  Marsh  near  Green  Bay,  Lake  Michigan,  where  300+  black-crowned 
night  herons  deserted  a colony  due  to  lack  of  standing  water  under  the 
shrubs.  Many  of  these  birds  were  believed  to  have  relocated  at  nearby 
Willow  Island  (Site  9).  The  1977  great  blue  heron  population  was  3,264 

X 

pairs,  and  represented  a 17.76  percent  decrease  from  1976  (Table  31). 

Almost  all  of  the  loss  was  from  the  Winous  Point  heronry  in  western 
Lake  Erie  and  was  due  to  an  extensive  blow-down  of  nest  trees.  The 
overall  severity  of  this  loss  was  tempered  somewhat  by  indications  that 
the  herons  renested  at  inland  colonies  outside  the  survey  area  proper. 

Great  egrets  were  located  at  three  nesting  sites,  all  in  the  Lake  St. 

Clair-Detroit  River-Lake  Erie  area,  and  in  association  with  nesting 
great  blue  herons.  Their  numbers  (231  pairs,  1977;  224  pairs,  1977) 
remained  essentially  stable  (Table  31).  The  black-crowned  night  heron 
population  also  remained  stable,  showing  oniy  a slight  increase  from 
3,707  pairs  in  1976  to  3,854  pairs  in  1977  (Table  31). 

59.  The  status  of  the  double-crested  cormorant  in  the  Great 
Lakes  appeared  to  be  improving.  The  effect  of  the  lower  water  levels  in 
reducing  the  threat  of  washing  away  nests  and  killing  nest  trees  as  oc- 
curred during  1976  at  the  Gravelly  Island  and  Cat  Island  Chain  colonies, 
were  reflected  in  the  26.61  percent  increase  in  the  breeding  population 
from  124  pairs  in  1976  to  157  pairs  in  1977  (Table  31).  Two  pairs  of 
snowy  egrets  were  found  nesting  on  flooded  willows  within  the  Oconto 
Marsh  black-crowned  night  heron  colony  in  the  Green  Bay  region  of  lake 
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Michigan  In  197b  (Table  31).  In  1977  the  water  under  the  willows  dried 
up  and  the  snowy  egrets  deserted  the  site,  as  did  300+  of  the  night 
herons.  Although  cattle  egrets  also  nested  in  Oconto  Marsh  in  1976, 
they  did  not  desert  their  nests  in  1977.  In  fact,  the  number  of  cattle 
egrets  in  the  Green  Bay  area  increased  138.46  percent  from  13  pairs  in 
1976  to  31  pairs  in  1977  (Table  31).  The  little  gull  and  Forster's 
tern  also  nested  in  Green  Bay  marshes  during  1976.  However,  the  drying 
up  of  their  marsh  habitats  in  1977  resulted  in  the  absence  of  any  nest- 
ing little  gulls,  and  in  a reduction  in  Forster's  terns  from  298  pairs 
in  1976  to  only  54  pairs  in  1977  (Table  31).  A census  of  northern  green 
herons  and  black  terns  was  made  only  in  the  Green  Bay  region  of  the 
survey  area,  although  nesting  black  terns  were  observed  in  all  five 
Great  Lakes  and  the  herons  in  all  but  Lake  Superior.  However,  the  sit- 
uation that  was  documented  in  Green  Bay  appeared  representative  through- 
out the  Great  Lakes:  dried  up  marshes  due  to  lower  water  levels,  reduced 
nesting  habitat,  reduced  breeding  populations  of  both  species.  Further 
evaluation  of  both  historical  and  recent  population  trends  for  the  above 
species  was  given  in  Scharf  et  al.  in  press. 

Soil  Analyses 

60.  Table  32  summarizes  pH,  soil  texture,  and  the  nutrients, 
total  nitrogen,  phosphorus,  and  potassium  for  most  of  the  24  intensively 
studied  sites  in  addition  to  lie  aux  Galets  and  Gravelly  Island  in 
northern  Lake  Michigan.  Generally,  these  results  showed  massive  amounts 
of  soil  nutrients.  In  the  heavily  fertilized  colonies,  pH  typically 
ranged  from  slightly  below  neutral  to  alkaline  (exceptions  seemed  to 
correlate  with  highly  organic  textures).  It  is  hypothesized  that  levels 
of  soluble  salts  increased  to  phytotoxic  levels,  as  noted  by  Wiese 
(1977),  and  McColl  and  Burger  (1976),  although  the  levels  of  specific 
nutrients  are  not  directly  comparable.  The  former  study  was  in  marsh  and 
aquatic  habitats  and  the  latter  was  conducted  on  sandy  soils  and  did  not 
report  total  nitrogen. 

61.  Precise  levels  of  phytotoxicity  varied  with  texture,  pH, 
and  a variety  of  other  factors  and  published  values  were  few  or  non- 
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Table  32 

Summary  of  pH,  Texture,  aiul  Soil  Nutrients 


in  ppm,  by  Location  and  Bird  Species 


GREAT  BLUE  HERON 

pH 

NITROGEN 

PHOSPHOROUS 

POTASSIUM 

SOI  L 
TEXTURE 

West  Sister  Island 

7.0 

17400 

458 

388 

Organic 

BLACK-CROWNED 

NIGHT  HERON 

*Willow  Island 

7.6 

7700 

294 

415 

Organic 

West  Sister  Island 

6.2 

11230 

352 

748 

Organic 

West  Sister  Island 

6 . 4 

8970 

144 

288 

Organic 

HERRING  GULL 

*Willow  Island 

8.1 

100 

16 

14 

Sand  soi! 

Bellows  Island 

6.8 

18000 

1138 

297 

Organic 

Bellows  Island 

4.7 

10400 

144 

212 

Organic 

*Sandusky  Turning  Point 

6.8 

5420 

94 

114 

Organic 

RING-BILLED  GULL 

*Dulutli  Port  Authority 

6.6 

1300 

384 

467 

Sandy 

Loam 

*Minnesota  Power 
and  Light  Company 

7.3 

10200 

554 

458 

Organic 

*Moon  Island 

7.0 

24800 

1510 

660 

Organic 

*Southwest  Neebish  Island 

6. 6 

32000 

1700 

440 

Organic 

Southeast  Neebish  Island 

7.6 

1400 

141 

177 

Sandy 

Clay 

Loam 

(Continued) 

*Man-made  sites. 
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Table  32  (Continued) 


RING-BILLED  GULL 
(cont inued) 

pH 

NITROGEN 

PHOSPHOROUS 

POTASSIUM 

SOIL 

TEXTURE 

*Lone  Tree  Island 

7.2 

8300 

652 

588 

Organic 

South  Manitou  Island 

7.1 

3370 

352 

206 

Sand 

Soils 

High  Island 

6.8 

600 

1289 

93 

Loamy 

Sands 

West  Grape  Island 

4.2 

30800 

554 

343 

Organic 

*Channel  Island 

7.5 

23000 

1996 

917 

Sandy 

Clay 

Loam 

*Shelter  Island 

7.6 

7400 

1112 

396 

Sandy 

Clay 

Loam 

*Mud  Island 

7.3 

32700 

1343 

572 

Organic 

*Mud  Island 

6.9 

10570 

560 

360 

Organic 

*Grassy  Island 

7.3 

3000 

407 

440 

Sandy 

Clay 

Loam 

*Toledo  Harbor  Dike 

7.5 

4000 

39 

480 

Sandy 

Clay 

Loam 

Little  Galloo  Island 

5.0 

25900 

1407 

308 

Organic 

lie  aux  Galet 

6.3 

25900 

1621 

510 

Organic 

COMMON  TERN 

*Duluth  Part  Authority 

7.7 

400 

21 

40 

Sandy 

Loam 


(Continued) 

*Man-made  sites. 
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Table  32  (Concluded) 


COMMON  TERN 
(eont inued) 

pH 

NITROGEN 

PHOSPHOROUS 

POTASSIUM 

SOIL 

TESTURE 

*Northwest  Sugar  Island 

7.3 

3030 

127 

928 

Sandy 

Clay 

Loam 

*West  Sugar  Island  I 

7.3 

200 

144 

67 

Sand 

Soil 

*Lone  Tree  Island 

7.5 

1600 

117 

139 

Loamy 

Sand 

CASPIAN  TERN 

High  Island 

7.7 

500 

503 

209 

Loamy 

Sand 

Hat  Island 

7.3 

3680 

640 

330 

Sand 

Soils 

Gravelly  Island 

7. A 

76300 

7071 

1861 

Organic 

/ 


*Man-made  sites. 


existent.  However,  where  certain  plant  species  seemed  to  thrive  in  the 
presence  of  extremely  high  nutrients  to  the  exclusion  of  other  plant 
species,  it  was  concluded  that  they  were  tolerant  or  resistant  to  the 
chemical  onslaught  of  bird  feces.  Such  plants  were  most  apparent  at 
ring-billed  gull  colony  sites  with  heavier  soils  of  organic  to  sandy- 
clay-loam  textures  (Table  32).  A brief  list  of  species  resistant  to 
excess  nutrients  found  in  ring-billed  gull  colonies  would  include: 
pigweed,  yellow  melilot,  reed,  choke  cherry  (Prunus  virginiana) , 
stinging  nettle,  and  various  Cruciferae  species  listed  in  the  importance 
values  of  each  site.  Low  grasses  such  as  witch-grass,  brome-grass,  and 
June  grass  also  seem  resistant  to  over  fertilization,  but  are  usually 
eliminated  before  the  herbs  of  the  first  list.  On  coarse  sands  such  as 
South  Manitou  Island  (Site  11),  the  most  resistant  species  persisted 
longest,  but  finally  almost  all  the  plants  were  eliminated  by  over- 
fertilization, forcing  the  birds  to  move  to  more  vegetated  areas. 

62.  There  was  clearly  a difference  in  the  soil  textures  and 
nutrients  of  larid  colonies  (Table  32).  Common  tern  and  Caspian  tern 
colonies  had  lower  levels  of  nutrients  present  on  coarser  soils.  The 
one  exception  was  Caspian  terns  (Gravelly  Island)  in  which  an  organic 
layer  of  fish  castings  overlying  a sterile  cobble  surface  was  present. 
Ring-billed  gulls  seemed  to  be  most  successful  on  the  heavier  textured, 
nutrient  rich  soil  types,  but  none  of  the  organic  textured  soils  showed 
the  levels  of  nutrients  above  20,000  ppm  that  were  found  at  ring-billed 
gull  sites.  It  should  be  noted  that  all  four  larid  species  also  nested 
on  bare  rock  in  the  U.  S.  Great  Lakes. 

63.  A contrast  between  the  nutrient  input  of  common  terns  and 
ring-billed  gulls  at  Duluth  Port  Authority  (Site  1)  was  evident  in 
Table  32.  The  whole  colonized  area  was  bare  sandy  loam  in  1976,  and 
common  terns  were  present  both  in  1976  and  1977.  However,  in  the  first 
year  of  occupancy,  the  nutrient  values  in  the  ring-billed  gull  colony 
varied  from  three  to  15  times  that  of  the  common  tern  area.  This  new 
ring-billed  gull  colony  was  lower  in  nutrients  in  comparison  to  other 
established  ring-billed  gull  colonies,  and  the  values  were  comparable  to 
other  first  year  colonies  at  Grassy  Island  (Site  20)  and  Toledo  Harbor 


12b 


Dike  (Site  2L). 


64.  The  great  blue  heron  and  black-crowned  night  heron  sites 
sampled  show  more  moderate  enrichment  than  the  gull  sites,  but  the  values 
(Table  32)  were  probably  still  phvtotoxic  to  many  species  of  plants. 

Some  of  the  woody  species  in  which  the  herons  nested  showed  signs  of 
stress  from  the  over-fertilization  at  all  sites.  These  trees  and  shrubs, 
once  weakened,  were  often  killed,  abandoned,  or  blown  down  by  winds.  The 
soil  textures  at  the  heron  sites  sampled  were  all  organic,  indicating 
the  more  advanced  serai  stages  occupied  by  these  birds. 

Chronology  of  Nesting 

65.  The  breeding  season  could  be  thought  of  as  a sequence  of 
stages  that  build  on  the  preceding  events  and  each  gradually  changes  to 
the  next.  The  successive  stages  (Figure  24)  could  be  briefly  described 
as  courtship,  egg  laying,  incubation,  hatching,  chick  brooding  at  the 
nest  and  chick  care  away  from  the  nest.  Initially,  control  of  the 
sequence  was  endogenous  control  which  was  externally  triggered  by 
factors  such  as  light  and  temperature.  As  the  sequence  progressed,  ex- 
ternal stimulation  from  eggs  and  chicks  maintained  hormonal  systems  and 
behavioral  responses. 

66.  Breaks  in  the  sequence  of  events  usually  recycled  the  pat- 
tern starting  approximately  one  to  two  weeks  prior  to  egg  laying.  The 
chronology  shown  in  Figure  24  only  reflects  initial  nesting  attempts  and 
has  been  made  sufficiently  broad  for  predictive  purposes  to  encompass 
the  differences  in  light  and  temperature  experienced  within  the  700  km 
latitudinal  distance  of  the  U.  S.  Great  Lakes.  Additional  factors 
affecting  the  chronology  of  colonial  nesters  in  this  region  are  ice 
conditions,  and  the  migration  routes  and  dates  of  arrival  at  the  site. 
Some  sites  in  Canadian  Lake  Ontario  have  birds  in  nearly  continuous 
residence  (Peter  M.  Fetterolf,  1977,  personal  communication). 

67.  Another  factor  determining  the  chronology  of  the  breeding 
season  was  the  age  and  experience  of  returning  pairs.  Experienced  pairs 
need  not  go  through  the  process  of  establishing  a pair  bond,  but  need 


127 


Herring  Gull 


Figure  24.  Chronology  of  initial  nesting  for  major  colonial  nesting  bird  species  of  the 
U.  S.  Great  Lakes.  Within  each  period  (i.e.  A,B,C,D,E,F) , birds  nesting  at  southern 
most  latitudes  will  begin  nesting  earlier  than  birds  of  the  same  species  in  the  north. 
Period  A = courtship;  period  B = laying;  period  C = incubation;  period  D = hatching; 
period  E = chick  care  at  the  colony;  period  F = fledging 


only  renew  it,  and  probably  lay  eggs  one  to  two  weeks  before  newly 
established  pairs.  This  was  shown  in  1977  when  large  established  colo- 
nies of  ring-billed  gulls,  which  probably  have  a high  proportion  of  re- 
turning pairs,  showed  earlier  peak  hatching  dates  regardless  of  latitude 
than  did  new  colonies,  large  or  small  (Figure  25).  The  new  colonies  also 
showed  wider  nest  spacing,  excessive  mortality,  and  less  synchrony  of 
hatching.  This  could  have  been  because  new  colonies  were  selected  at 
the  time  of  first  breeding  and  few  experienced  birds  move  to  new  sites. 
Parson  (1976a  and  1976b)  and  Davies  (1976)  showed  that  younger  herring 
gulls  nested  at  lower  densities  and  had  less  success  than  older,  more 
experienced  birds. 
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PART  IV:  DISCUSSION 


Plant  Succession 

68.  The  rate  of  plant  succession  on  Great  Lakes  colonial  bird 
nesting  sites,  both  natural  and  dredged  material,  appeared  to  be  slower 
than  that  reported  for  dredged  material  sites  in  North  Carolina  (Soots 
and  Parnell,  1975).  Dredged  material  islands  20  to  40  years  after  con- 
struction were  just  beginning  to  show  growth  of  shrubs  and  saplings. 
Occupancy  by  ring-billed  gulls  would  retard  succession  indefinitely, 
depending  on  the  nature  of  the  soil.  Heavier  soils  (with  higher  clay 
and  organic  matter  content)  seemed  to  be  able  to  support  plants  resis- 
tant to  over-fertilization,  and  the  sites  will  re-vegetate  each  season 
to  remain  suitable  for  ring-billed  gulls.  Lighter,  sandier  soils  ex- 
perienced more  severe  plant  mortality  due  to  trampling  and  over- 
fertilization from  ring-billed  gulls  resulting  in  movement  of  nesting 
sites  in  subsequent  seasons.  Ludwig  (1962)  stated  that  red-osier  dogwood 
and  willow  grew  in  newly  exposed  sites  in  five  to  six  years  and  crowded 
ring-billed  gulls  seeking  nesting  sites.  In  this  study  no  evidence  for 
this  trend  was  observed.  In  fact,  ring-billed  gulls  frequently  severely 
damaged  or  killed  most  woody  vegetation,  and  at  several  sites  willows 
formed  important  visual  barriers  that  promoted  high  nest  density. 

69.  The  rate  of  plant  succession  on  both  dredged  material  and 
natural  sites  was  greatly  influenced  by  the  groundwater  table  which 
determined  whether  the  sere  was  hydric  or  xeric.  In  1977,  lowered 
water  levels  in  the  Great  Lakes  caused  formerly  wet  areas  to  become  dry, 
and  plant  composition  was  greatly  altered.  Some  dredged  material  islands 
remained  with  standing  water  for  many  years  which  prevented  colonial 
bird  nesting.  A modified  dewatering  procedure  at  Grassy  Island,  a diked 
dredged  material  island  in  the  Detroit  River,  lowered  standing  water 
enough  to  allow  ring-billed  gull  and  common  tern  nesting  for  the  first 
time  in  1977.  Draining,  damming  or  timing  of  deposition  are  management 
techniques  that  could  be  planned  to  attract  colonial  nesting  birds,  de- 
pending on  the  species  desired.  Addition  of  new  dredged  material  could 
also  be  managed  to  control  plant  succession,  and  thereby  control  the 
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' ' colonial  nesting  birds. 

70.  Only  three  dredged  material  sites  had  progressed  to  the 
shrub  sere  suitable  for  black-crowned  night  herons,  and  none  had  trees 
which  might  be  inhabited  by  great  blue  herons  or  great  egrets.  Two  of 
the  black-crowned  night  heron  dredged  material  sites  will  be  destroyed 
by  a newly  planned  diked  disposal  site  in  1978-1979.  Several  natural 
sites  historically  occupied  by  great  blue  herons  (Scharf  et  al.  in  press) 
lost  their  trees  through  cutting  or  bird-accelerated  mortality  and  did 
not  regain  their  woody  vegetation.  These  sites  in  1977  had  nesting  gulls 
and  show  little  sign  of  developing  woody  plants.  Other  natural  sites 
such  as  West  Sister  Island  in  Lake  Erie  had  some  trees  being  killed  by 
the  great  blue  herons  and  great  egrets,  while  the  shrubs  bearing  nests 
of  black-crowned  night  herons  were  becoming  trees  suitable  for  the 
larger  herons.  Clearly  at  a site  such  as  this,  management  by  cutting  or 
burning  would  be  needed  to  maintain  high  levels  of  nesting  by  both 
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species.  At  this  site,  the  openings  that  served  as  staging  areas  for 
young  after  they  leave  the  nest  had  become  overgrown  with  shrubs,  and 
succession  needed  to  be  reversed  in  this  sere. 


Management  Recommendations  for  Dredged  Material  Sites 


71.  All  dredged  material  sites  with  suitable  habitat  and  appro- 
priate isolation  from  human  and  predatory  disturbance  had  bird  nesting 
colonies  in  1976-1977  suggesting  that  if  more  suitable  sites  are  con- 
structed, they  also  would  probably  be  colonized.  Human  disturbance  and 
access  by  predators  could  and  should  be  discouraged  through  posting 
against  trespass  and  placement  of  islands  at  isolated  locations  if  bird 
nesting  is  to  be  encouraged.  The  regulation  requiring  the  U.  S.  Army 
Corps  of  Engineers  to  give  up  dredged  material  sites  after  use  as  a 
disposal  site  has  resulted  in  a decision  by  Detroit  District  to  deed 
large  diked  disposal  areas  to  units  of  government  for  recreation  purposes. 
This  will  cause  conflicts  between  public  and  bird  usage. 

72.  The  recent  practice  of  diked  disposal  of  dredged  material 
had  several  effects  on  nesting  or  potential  nesting.  One  effect  was  that 
high  rip-rapped  dikes  sometimes  caused  mortality  to  young  that  fell  down 


132 


the  steep  slopes  anil  could  not  regain  access  to  the  colony.  Another 
effect  was  that  the  diked  areas  were  frequently  large  and  filled  by 
sections.  This  allowed  different  stages  of  substrate  and  vegetation 
development  which  might  be  more  or  less  suitable  to  colonial  nesting 
birds.  More  specifically,  at  one  site  de-watering  of  recent  dredged 
material  allowed  colonial  nesting  there,  but  in  another  part  of  the  same 
siLe  treated  differently  the  vegetation  had  succeeded  beyond  desired 
stage  for  nesting.  The  area  was  essentially  a marsh  growing  on  the 
dredged  material.  Another  effect  of  diked  disposal  practices 
was  that  nesting  on  the  dike  prior  to  filling  frequently  was  attractive 
to  the  birds  and  the  filling  and  construction  efforts  were  possibly  dis- 
ruptive to  nesting  success. 

73.  1?  edged  material  varied  greatly  in  its  particle  size  and 
potential  for  soil  and  vegetation  establishment.  This  factor  could  de- 
termine the  rate  of  vegetation  succession  and  hence  the  avian  species 
using  a site.  Common  terns  and  Caspian  terns  respond  to  bare  sterile 
sites,  and  great  blue  herons,  great  egrets,  and  black-crowned  night 
herons  occupy  tree  and  shrub  stages.  Recommendations  set  lorth 

by  this  study  are  to  maintain  both  bare  habitats  and  encourage  wooded 
habitats.  Plantings  can  augment  this  procedure  by  which  grasses  are 
planted  on  bare  sites,  rather  than  trees  as  was  done  by  private  citizens 
on  one  site  studied. 

74.  Finally,  the  construction  of  dredged  material  sites  of  heavy 
soil  materials  are  most  likely  to  lead  to  more  ring-billed  gull  nesting. 
Ring-billed  gulls  increased  recently  in  the  Croat  hakes  (Seharf  et  al., 
in  press  and  Ludwig,  1974),  and  concern  was  expressed  about  possible  air- 
craft hazards  anil  their  displacement  of  common  terns  (Morris  and  Hunter, 
1976).  Coverings  of  porous-sandy  materials  or  rock  might  encourage  common 
tern  or  herring  gull  nesting.  This  would  aid  their  population  stability 
and  prevent  further  expansion  of  ring-billed  gulls.  Management  has  been 
attempted  recently  in  Canada  (Blokpoel,  1977,  personal  communication) 
where  ring-billed  gull  nests  were  destroyed  in  a mixed  colony  with  common 
terns  in  order  to  aid  the  terns. 
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APPENDIX  A: 

MAPS  SHOWING  COLONY  LOCATIONS 


1.  Colony  location  identification  was  based  on  the  U . S.  Fish  and  Wild- 
life Service  computerized  mapping  system,  which  assigned  digits  to  USGS 

1 : 250, 000-scale  topographic  maps.  An  index  map  designating  the  key  for 
the  first  three  digits  is  presented  on  page  A2. 

2.  Colony  identification  was  by  a six-digit  number.  The  first  three 
digits  indicated  the  assigned  topographic  map,  and  the  last  three  digits 
indicated  the  colony  number  on  a specific  map.  The  colonies  were 
numbered  in  the  chronological  order  in  which  they  were  located. 
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APPENDIX  B:  LIST  OF  SCIENTIFIC  NAMES 
OF  PLANTS  USED  IN  THIS  REPORT 


SCIENTIFIC  NAME 


COMMON  NAME 


FERNS 

Polypodiaceae  sp. 
GRASSES 

Agropyron  dasystachyum 
Agropyron  repens 
Agropyron  trachycaulum 
Ammophila  breviligulata 
Browns  japonicus 
Bromus  tectorum 
Elymus  canadensis 


Fern 

agropyron 

witch-grass 

agropyron 

beach  grass 

brome-grass 

brome-grass 

wild  rye 


Glyceria  grandis 
Hordeum  jubatum 
Hystrix  pa tula 
Lolium  perenne 
Phleum  pratense 
Phragmites  communis 
Poa  compressa 
Poa  pratensis 
Poa  sp . 

HERBS 

Achillea  millefolium 
Alyssum  alyssoides 
Ambrosia  sp. 


reed-meadow  grass 
squirrel-tail  grass 
bottle-brush  grass 
common  darnel 
common  timothy 
reed 

Canada  bluegrass 
june  grass 
meadow  grass 


common  yarrow 

alyssum 

ragweed 
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SCIENTIFIC  NAME 

HERBS  (continued) 

Aqui login  canadens is 
Arctium  sp. 

Art ium  minus 
Art  cm i s ia  abs  int h ium 
Artemisia  caudal a 
Asc lop las  syriac a 
Aster  sp. 

Barba rea  vulgaris 

Brass  ica  j uncea 

Brass ica  n i gra 

Caki le  edentula 

Campanu  La  ro t_und_i_foJ_l_a 

Capse  l L a bursa -pas tor  i s 

Carduus  nutans 

Centaurea  macu losa 

Chenopodium  album 

Chrysanthemum  1 eucantUemum 

Cichoriuiti  intybus 

C i r s i urn  arvense 

Un identif ied  cruc i for 

Daucus  carota 

Ia- b i nocys t i s l oba t a 

Epiloblum  august i fol ium 

E r ige run  pin  lade Iph i c us 

Eupa t or ium  p erf o liat urn 

Galium  aparine 


COMMON  NAME 


wild  columbine 
burdock 

common  burdock 
worm  wood 
worm  wood 
common  milkweed 


common  winter-cress 
Chinese  mustard 
black  mustard 
sea  rocket 
harebe 1 1 
pickpocket 
musk  thistle 
spotted  star-thistle 
p igweed 
field  daisy 
common  chicory 
Canada  Thistle 
mustard 
wild  carrot 
wild  cucumber 
great  willow-herb 
f 1 eabane 
t horoughwor t 
c leavers 


S( : 1HNTIKIC  NAM  1C 
UK  KBS  (continued) 

Cali  urn  bo  reale 
I’.eran  ium  robert  in  mini 
lie  urn  vi  rginianum 
G lecoma  hederacea 
llcpat  lea  aeut  i loba 
Herac leum  maximum 
lllerae  nun  aurant  iaeum 
Impat lens  capons  Is 
Impat  tens  sp. 
lpomoea  sp. 

Lactuca  canadons Is 

1-athyrus  japonic us 

l.eonurus  cardiaca 

l .op  i d I urn  eampost  re 

l.ep  i d i urn  v i re,  i n leum 

l. inaria  vulgaris 

Lychnis  alba 

l.y thrum  salicaria 

Mat  r leaf ia  mat r ioar loldos 

Me l i lotus  a Iba 

Mi1 1 i lotus  ol  I ii-  ina  I is 

Nopota  eat  aria 

Oenothera  biennis 

I’arthonoc  issus  ipu  impiet  o!  ia 

I’astinaca  saliva 

l’hvto  1 aeea  amer  leana 


COMMON  NAM  1C 


northern  bed straw 

herb-Robert 

rough  a veils 

gi  l l-over-the-ground 

1 i ver  1 eat" 

mas to rwort 

orange  hawkweed 

spot t eil  t one h-me-no t 

ba 1 sam 

morn i ng-g 1 ory 
lettuce 
beach-pea 
common  motherwort 
cow-cress 
poor-man's  pepper 
butter  and  eggs 
white  campion 
Spiked  loosestrife 
p i noapp 1 e-weed 
white  melilot 
ye  1 1 ow  me  1 i 1 ot 
cat  nip 

evening  primrose 
Virginia  creeper 
parsnip 


SCIENTIFIC  NAME 


COMMON  NAME 


HERBS  (continued) 

Plantago  major 

l‘o  lygommi  1 a pa  t hlfol  lum 

Potent  11 la  anser lna 

Potent  1 1 la  arguta 

Po  tent  i 1 l a no  rv eg  lea 

Ror ip pa  Island  lea 

Rubus  Idaeus  var.  strigosus 

Rum ex  aeetosella 

Rumex  erispus 

Rumex  mexieanus 

Si lene  noo 1 1 f Lora 

Slsymbr 1 um  a 1 1 i sslmum 

Sm  i 1 ay  lna  s tell ata 

So lanum  dulcamara 

Solid aj^o  racemos a 

So  L Idago  sp. 

Sonchus  arvensia 
Stellar  la  med la 
Tanacetum  vulgare 
Taraxacum  of f 1c lna 1 e 
Th 1 as pi  arvense 
Tragopogon  major 
Trifolium  agrar ium 
Tri folium  pra tense 
Urtlca  dioica 


common  plantain 

smartweed 

s i 1 verweed 

tall  cinquefoil 

c inquefoil 

yel low-cress 

raspberry 

sheep-sorrel 

yellow  dock 

curly- lea  fed  dock 

night-flowering  catchfly 

t umb 1 e-mus t a r d 

false  Solomon's-seal 

b i t tersweet 

golden rod 

goldenrod 

field-sow  thistle 

common  ehickweed 

common  tansy 

c ommo n d a nd el i o n 

field  penny-cress 

goat ' s-beard 

yellow  clover 

red  clover 

stinging  nettle 


SCIENTIFIC  NAME 


COMMON  NAME 


HERBS  (continued) 

Verbascum  thapsus 
Vicia  americana 
Vitis  riparia 


common  mullein 
vetch 

river-bank  grape 


RUSHES  AND  FALSE  RUSHES 
Equisetum  sp. 

June us  sp . 


horsetail 

rush 


SEDGES 

Car ex  sp. 


sedge 


SHRUBS 

Cornus  stolonifera 
Juniperus  horizontalis 
Physocarpus  opulifolius 
Ribes  hirtellum 
Rhus  radicans 
Rhus  typhina 
Rosa  sp . 

Salix  interior 
Sambucus  canadensis 
Sambucus  pubens 


red-osier  dogwood 
creeping  savin 
ninebark 
gooseberry 
poison  ivy 
staghorn  sumac 
rose 

sandbar  willow 
common  elder 
red-berried  elder 


TREES 

Acer  negundo 


box  elder 
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SCIENTIFIC  NAME 


COMMON  NAME 


TREES  (continued) 

Acer  s.u  i h.irum 
Amo  l anc h i o r Kiev  is 
Frax  inns  amor  it- ana 
Morns  rubra 
Pojui  1 us  I .i 1 saml  I o ra 
Pojnilus  do! to  ides 
Popu 1 us  tromuloidos 
Pr unus  puml la 
Primus  v irginiana 
Pyrus  amerieana 
Sa  1 Tx  amygadaloidos 
Thuja  occ  identa 1 is 

Prunus  amerieana 


sugar  maple 
juneberry 
white  asli 
red  mulberry 
balsam  popular 
eastern  cottonwood 
quaking  Aspen 
sand  cherry 
choke  cherry 
American  mountain  asli 
peach-leaved  willow 
arborvitae 


In  accordance  with  letter  from  DAF.N • HOC , PAEN-ASI  dated 
22  July  1977,  Subject:  Facsimile  Catalog  Cards  for 
Laboratory  Technical  Publications,  a facsimile  catalog 
card  in  Library  of  Congress  MARC  format  is  reproduced 
below. 


Scharf,  William  C 

Colonial  birds  nesting  on  man-made  and  natural  sites  in  the 
U.  S.  Great  Lakes  / by  William  C.  Scharf,  Northwestern  Michigan 
College,  Traverse  City,  Mich.  Vicksburg,  Miss.  : U.  S.  Water- 
ways Experiment  Station  ; Springfield,  Va.  : available  from 
National  Technical  Information  Service,  1978. 

136,  pl89a  p.  : ill.  ; 27  cm.  (Technical  report  - U.  S.  Army 
Engineer  Waterways  Experiment  Station  ; D-78-10) 

Prepared  for  U.  S.  Fish  and  Wildlife  Service,  Washington, 

D.  C.,  and  Office,  Chief  of  Engineers,  U.  S.  Army,  Washington, 

D.  C.,  under  Contract  No.  USFWS-CE7-255,  Coastal  Ecosystems 
Project,  Biological  Services  Program  (DMRP  Work  Unit  No.  4F01A) 

Monitored  by  National  Coastal  Ecosystems  Team,  Office  of 
Biological  Services,  U.  S.  Fish  and  Wildlife  Service,  National 
Space  Technology  Laboratories,  NSTL  Station,  Miss.,  and  Dredged 
Material  Research  Program,  Environmental  Laboratory,  U.  S.  Army 
Engineer  Waterways  Experiment  Station,  Vicksburg,  Miss. 

Appendixes  C-F.  on  microfiche  in  pocket. 

FWS/OBS-78/15. 

References:  p.  134-136. 
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Scharf,  William  C 

Colonial  birds  nesting  on  man-made  and  natural  sites  in  the 
U.  S.  Great  Lakes  ...  1978.  (Card  2) 

1.  Birds.  2.  Great  Lakes.  3.  Habitats.  4.  Nesting.  5.  Vegeta- 
tion. I.  Northwestern  Michigan  College.  II.  United  States. 

Army.  Corps  of  Engineers.  III.  United  States.  Fish  and  Wildlife 
Service.  IV.  Series:  United  States.  Waterways  Experiment  Sta- 
tion, Vicksburg,  Miss.  Technical  report  ; D-78-10. 
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Table  Cl 

Relative  Values  of  Plants  in  Sample  Area 
Duluth  Port  Authority 


Plant  Soecies 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Common 

Tern  (Transect  1)* 

Arctium  sp. 

2 

3 

8 

Artemesia  caudata 

24 

8 

18 

ChenoDOdium  album 

1 

3 

6 

Hordeum  jubatum 

2 

1 

2 

’•'elilotus  alba 

31 

61 

24 

Oenothera  biennis 

1 

5 

2 

Polygonum  lapthifolium 

32 

10 

18 

Sisymbrium  altissimum 

6 

9 

22 

Ring-billed  Gull  (Transect 

1)** 

Agrooyron  repens 

1 

1 

3 

Arctium  sp. 

14 

18 

23 

Artemesia  caudata 

9 

3 

8 

Barbarea  vulgaris 

2 

6 

8 

Chenopodium  album 

2 

2 

5 

Lactuca  canadensis 

+ 

1 

3 

Melilotus  alba 

26 

56 

23 

Polygonum  lapathifolium 

43 

9 

18 

Salix  interior 

+ 

(Continued) 

1 

3 

Mote:  + = trace. 

* Twenty  1 m2  quadrats  were  sampled. 
**  Ten  1 m2  quadrats  were  sampled. 


Table  Cl  (Concluded) 


Relative 

Re lat ive 

Relative 

Plant  Soecies 

Density 

Coverage 

Frequency 

Ring-billed 

Gull  (Transect 

1 (continued)) 

Sisymbrium  altissimum 

+ 

1 

3 

Trifolium  agrarium 

1 

2 

3 

Ring-billed  Cull  (Transect  2)* 

Agropyron  reoens 

1 

1 

3 

Arctium  sp. 

31 

26 

25 

Barbarea  vulgaris 

1 

1 

5 

Chenonodiurn  album 

2 

4 

15 

Lactuca  canadensis 

+ 

1 

3 

Melilotus  alba 

23 

46 

25 

Oenothera  biennis 

2 

3 

5 

Polygonum  laoathifolium 

39 

17 

18 

Salix  interior 

+ 

' 1 

: 3 

Sisymbrium  altissimum 

1 

1 

3 

p 

* Ten  1 m quadrats  were  sailed. 
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Table  C2 

Relative  Values  of  Plants  in  Sample  Area 


Minnesota  Power  and  Light  Company 


Relative  Relative 
Plant  Species Density  Coverage 


Ring-billed  Gull 
Achillea  millefolium 
Agrooyron  repens 
Ambrosia  so. 

Artemesia  caudata 
Matricaria  matricarioides 
Poa  pratensis 

Rubus  idaeus  var,  strigosus 
Sisymbrium  altissimum 
Tanacetum  vulgare 


(Transect  1)* 


1 

3 

75 

47 

1 

5 

1 

3 

+ 

1 

11 

5 

1 

10 

+ 

2 

3 

16 

Ring-billed  Gull  (Transect  2)* 


Agrooyron  repens 

84 

50 

Ambrosia  so. 

3 

10 

Artemesia  caudata 

4 

25 

Ascleoias  syriaca 

+ 

2 

Cirsium  arvense 

+ 

2 

Matricaria  matricarioides 

+ 

2 

Poa  pratensis 

8 

2 

Sisymbrium  altissimum 

0 

(continued) 

8 

Relative 

Frequency 


9 

26 

9 

9 

4 

13 

4 

4 

9 


31 

15 

15 

8 

8 

8 

8 

8 


Note: 

* 


+ = Trace^ 

Eight  1 quadrats  were  sampled. 
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Table  C2  (concluded) 


* Six  1 itT  quadrats  were  sampled. 


**  Five  1 quadrats  were  sampled. 


C4 


Relative 

Relative 

Relative 

Plant  Species 

Density 

Coverage 

Frequency 

Ring-billed  Gull  (Transect  3)* 

Agrooyron  renens 

61 

12 

33 

Ascleoia-s  syriaca 

2 

12 

11 

Salix  interior 

13 

45 

33 

Tanacetum  vulgare 

24 

30 

22 

Ring-billed  Gull  (Transect  4)** 

Agropyron  reoens 

76 

28 

38 

Asclepias  syriaca 

+ 

3 

13 

Rubus  idaexis  var.  strigosus  4 

10 

13 

Salix  interior 

9 

25 

25 

Tanacetum  vulgare 

11 

35 

13 

Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Conmon 

Tern  (Transect  1)* 

Achillea  millefolium 

1.1 

1.4 

5.4 

Barbarea  vulgaris 

0.8 

2.9 

6.5 

Carex  sp. 

0.04 

0.1 

1.1 

Chenooodium  album 

0.6 

0.8 

3.3 

Chrysanthemum  leucanthemum 

0.3 

2.1 

4.3 

Cirsium  arvense 

1.1 

2.9 

6.5 

Eoilobium  augustifolium 

0.04 

0.1 

1.1 

Equisetum  sp. 

12.4 

20.6 

7.6 

Hieracium  aurantiacum 

0.4 

0.3 

3.3 

Melilotus  alba 

0.6 

1.6 

6.5 

1’oss 

0.04 

2.6 

1.1 

Phleum  oratense 

0.3 

1.0 

2.2 

Plantago  major 

0.6 

1.3 

3.3 

Poa  pratensis 

55.3 

24.1 

12.0 

Polygonum  lapathifolium 

16.7 

22.3 

7.6 

Sisymbrium  altissimum 

0.2 

0.4 

3.3 

Solida.go  sp. 

4.5 

9.5 

7.6 

Sonchus  arvensis 

2.2 

4.4 

7.6 

Taraxacum  officinale 

0.7 

0.5 

1.1 

Trifolium  agrarium 

0.1 

0.2 

1.1 

Trifolium  pratense 

1.2 

1.0 

7.6 

* Fourteen  1 m^  quadrats  were 

sampled. 

Table  C4 

Relative  Values  of  Plants  in  Sample  Area 
West  Sugar  Island  II 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Common 

Tern  (Transect  1)* 

Barbarea  vulgaris 

0.4 

0.9 

5.9 

Carex  sp. 

4.0 

1.9 

8.8 

Chenooodium  album 

3.3 

6. 4 

10.3 

Cirsium  arvense 

0.1 

0.5 

1.5 

Juncus  sp. 

9.4 

1.6 

7.4 

Kelilotus  alba 

4.0 

6.4 

11.8 

Plantago  major 

0.4 

0.5 

1.5 

Poa  pratensis 

12.2 

7.3 

13.2 

Polygonum  lanathifolium 

61.6 

67.9 

19.1 

Sisymbrium  altissimum 

1.8 

3-3 

8.8 

Taraxacum  officinale 

0.2 

0.2 

1.5 

Trifolium  agrarium 

0.1 

0.3 

1.5 

Trifolium  pratense 

2.6 

2.8 

8.8 

* Fifteen  1 quadrats  were  sampled. 

I 


A 
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Table  C5 

Relative  Values  of  plants  in  Sample  Area 
West  Sugar  Island  I 


Plant  Soecies 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Common 

Tern  (Transect  1) 

* 

Acer  3accharum 

0.3 

0.2 

3.7 

Barbarea  vulgaris 

0.6 

0.4 

3.7 

Carex  sp. 

0.6 

1.5 

3.7 

Chenopodium  album 

10.9 

0.9 

7.4 

Imoatiens  capensis 

13.8 

5.6 

7.4 

Poa  pratensis 

20.9 

3.0 

11.1 

Polygonum  lapathifolium 

2.9 

3.7 

11.1 

PopuIus  balsamifera 

7.4 

1.3 

3.7 

Salix  interior 

34.1 

79.3 

37.0 

Solanum  dulcamara 

0.6 

0.6 

3.7 

Sonchus  arvensis 

7.4 

3.2 

3.7 

Taraxacum  officinale 

0.6 

0.2 

3.7 

2 

~ ' r r:  "Jrats  were  sampled. 


< / 


Table  c6 

Relative  Values  of  Plants  in  Sample  Area 
Moon  Island 


Plant  Species 


Relative 

Density 


Relative 

Coverage 


Relative 

Frequency 


Ring-billed  Gull  (Transect  1,  Pre-existing  Area)* 
Agronyron  repens  57.2  18.2  22 


Asclepias  syriaca 
Chenopodium  album 
Melilotus  alba 
Phragnites  communis 
Urtica  dioica 


57.2 

18.2 

22.9 

0.2 

1.2 

5.7 

20.8 

50.3 

34.3 

1.5 

8.0 

2.9 

19.4 

21.2 

28.6 

0.9 

1.2 

5.7 

Populus  tremuloides 
Sambucus  pubens 


Ring-billed  Gull  (Transect  2,  Pre-existing  Area)** 
loides  13.6  15.8  67.O 

ns  86,4  84.2  33. 0 


(Continued) 


* Twenty-four  .1  m quadrats  were  sampled. 
**  Two  16  m^  quadrats  were  sampled. 
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Table  Co  (Concluded) 


Plant  Species 

Relative 

Density 

Relat ive 
Coverage 

Relative 

Frequency 

Ring-billed 

Gull  (Transect 

3,  New  Area)* 

Carex  sd. 

1.7 

0.6 

3.3 

Chenooodium  album 

2.5 

4.0 

10.0 

Fuoatorium  perfoliatum 

1.2 

1.7 

10.0 

Glycerin  grandis 

44.6 

5.2 

6.7 

Imoatiens  caoensis 

0.4 

0.6 

3.3 

Juncus  so. 

3.7 

0.6 

3.3 

Matricaria  matricarioides 

0.4 

0.6 

3.3 

Phragmites  communis 

17.4 

64.4 

23.3 

Pluntago  major 

1.7 

5.7 

3.3 

Poa  nratensis 

12.0 

1.7 

6.7 

Potentilla  a r gut a 

0.4 

0.6 

3.3 

Trifolium  nratense 

1.7 

1.1 

6.7 

Urtica  dioica 

12.0 

7.5 

13.3 

Verbascun  thaosus 

0.4 

5.7 

3.3 

Ring-billed 

Gull  (Transect  . 

4,  Mew  Area)** 

Comus  stolonifera 

17.6 

16.7 

25.0 

Salix  amygdaloides 

82.3 

83-3 

75.0 

* Nine  1 in  ^quadrats  were  sampled. 
**  Four  16  ni~  quadrats  were  sampled. 
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Table  C7 

Relative  Values  of  Plants  in  Sample  Area 
Southwest  Ueebish  Island 


Plant 

Species 

Relative 

Density 

Relative 

Coverage 

Rolat ive 
Frequency 

Ring-billed 

Gull  (Transect  1)* 

Phragnites  communis 

73.2 

53.3 

60.9 

Urtica  dioica 

26.8 

46.7 

39.1 

Ring-billed 

Gull  (Transect 

1)** 

Comus  stolonifera 

0.9 

5.8 

25.0 

Salix  interior 

83.0 

82.6 

50.0 

Sambucus  pubens 

11.1 

11.6 

25.0 

* Fifteeen2l  m quadrats  were  sampled. 
**  Two  16  rn  quadrats  were  sampled. 


CIO 


Table  C8 

Relative  Values  of  Plants  in  Samole  Area 


Southeast  Meebish  Island 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Ring-billed 

Gull  (Transect  1)* 

Barbarea  vulgaris 

0.4 

2.8 

6.4 

Brassica  nigra 

7.9 

23.8 

14.9 

Capsella  bursa-oast or is 

0.1 

0.4 

6.4 

ChenoDOdium  album 

0.02 

0.3 

2.1 

Chrysanthemum  leucanthemum 

0.7 

2.0 

6.4 

Erigeron  philadeohicus 

0.02 

0.1 

2.1 

Phleum  pratense 

6.8 

16.2 

19.1 

Poa  pratensis 

80.6 

48.9 

21.9 

Polygonum  laoathifolium 

0.05 

0.4 

2.1 

Rumex  acetosella 

3.0 

3.2 

10.6 

Taraxacum  officinale 

0.3 

1.5 

6.4 

Thlaspi  arvense 

0.05 

0.3 

2.1 

Common  Tern 

(Transect  1)* 

Brassira  nigra 

0.6 

3.4 

9.1 

Chrysanthemum  leucanthemum 

0.9 

7.6 

13.6 

Phleum  pratense 

9.5 

11.7 

13.6 

Poa  pratensis 

88.2 

66.2 

36.4 

(Continued) 


* Ten  1 m quadrats  were  sampled 
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Table  C8  (Concluded) 


i 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Common  Tern  (Transect  1 (Continued)) 

Thlasni  arvense 

0.02 

0.1 

4.5 

Trifolium  agrarium 

0.1 

1.4 

4.5 

Trifolium  pratense 

0.6 

9.6 

18.2 

L 
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Table  C 9 

Relative  Values  of  Plants  in  Sample  Area 
'iillow  Island 


Plant  Soecies 


"Relative 

Density 


Relative 

Coverage 


Relative 

Frequency 


Salix  interior 


Acer  negundo 
pooulus  deltoides 


Salix  interior 


100 

* - / 

100 

100 

Black— crowned  Night  Heron 

(Transect  2)** 

+ 

+ 

7 

30 

32 

33 

» 5 

10 

27 

6 A 

58 

33 

Black-crowned  Night  Heron  (Transect  3)** 

Acer  negundo 
Cornu s stolonifera 
Populus  deltoides 
Salix  amygdaloides 
Salix  interior 


+ 

( 

3 

89 


3 

U 


7 

n 


Note;  + = Trace. 

2 

Ten  1 m quadrats  were  sampled. 
Five  16  m quadrats  were  sampled. 


* 

** 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Common  Tern  (Transect  1)* 
Ascleoias  syriaca  2 

2 

4 

Chenooodium  album 

3 

5 

14 

Cirsium  arvense 

+ 

+ 

4 

Comus  stolonifera 

1 

2 

4 

Echinocystis  lobata 

U8 

52 

29 

Iiraatiens  capensis 

20 

13 

11 

Ioomoea  sp. 

8 

1 

4 

Sambucus  canadensis 

2 

8 

4 

Solanum  dulcamara 

1 

1 

4 

Urtica  dioica 

17 

16 

25 

Ring-billed 

Gull  (Transect  1)** 

Arctium  minus 

1 

10 

4 

Chenopodium  album 

1 

1 

4 

Cirsium  arvense 

1 

1 

4 

Unidentified  crucifer 

2 

3 

4 

Echinocystis  lobata 

30 

37 

24 

Impatiens  capensis 

5 

3 

4 

I, ;/thrum  salicaria 

1 

2 

4 

Parthenocissus  quinquefolia 

5 

2 

12 

(Continued) 


Note:  + = Trace 

* Ten  1 m2  quadrats  were  sampled. 

*■*  Thirteen  1 m2  quadrats  were  sampled. 
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Table  CIO  (Concluded) 


C15 


Table  Cll 


Relative  Values  of  Plants  in  Sample  Area 
South  Manitou  Island 


Plant  Soecies 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Herring  Gull  (Transect  1)* 

Artemisia  caudata  2 

16 

18 

Bromus  tectorum 

64 

33 

27 

Chenonodium  album 

+ 

3 

4 

lychnis  alba 

+ 

1 

3 

Melilotus  alba 

+ 

4 

6 

Poa  comoressa 

27 

32 

18 

Rumex  acetosella 

6 

4 

6 

Sisymbrium  altissimum 

+ 

1 

6 

Thlasni  arvense 

+ 

1 

3 

Tragopogon  major 

+ 

1 . 

3 

Herring  Gull  (Transect  2)** 


Agropyron  dasystachyum 

19 

8 

18 

Ammophila  breviligulata 

73 

66 

36 

Artemisia  caudata 

+ 

1 

4 

Cakile  edentula 

8 

24 

36 

Lathyrus  japonicus 

+ 

1 

7 

(Continued) 

Note:  + = Trace. 

* Eleven  J nr  quadrats  were  sampled. 
**  Ten  1 nr  quadrats  were  sampled. 
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Table  Cll  (Concluded) 


Note:  + = Trace. 

* Twelve  1 nr  quadrats  were  samuled. 
**  Ten  1 quadrats  were  sampled. 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Ring-billed  Gull  (Transe 

ct  1 )* 

Agrooyron  dasystachyum 

19 

13 

22 

Ammo  oh  Ua  breviligulata 

73 

56 

4G 

Ascleoias  sjrriaca 

+ 

2 

4 

Cakile  edentula 

4 

16 

13 

Prunus  oumila 

1 

3 

4 

Rhus  radicans 

2 

10 

9 

Rinpi-billed  Gull  (Transect  2)** 

Ayronyron  dasystachyum 

29 

19 

13 

Ammophila  breviligulata 

6S 

73 

68 

Bromus  tectorum 

3 

8 

25 

Rin 5-billed  Gull  (Transect  3)** 

Bromus  tectorum 

50 

22 

20 

Chenooodium  album 

14 

16 

24 

Juninerus  horizontalis 

7 

24 

15 

Sisymbrium  altissimum 

3 

15 

20 

Thlasoi  arvense 

27 

23 

22 

’I 
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Table  C12 

Relative  Values  of  Plants  in  Sample  Area 
Bellows  Island 


Note;  + = Trage. 

* Ten  16  rn  quadrats  were  sampled. 
**  Ten  1 m^  quadrats  were  sampled 
+ One  16  m^  quadrat  was  sampled. 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Herring  Gull  (Transect  1)* 

Prunus  virginiana 

16 

7 

20 

Sambucus  pubens 

84 

93 

80 

Herring  Gull  (Transect  1)** 

Arctium  minus 

+ 

4 

4 

Bromus  tectorum 

42 

16 

14 

Chenopodium  album 

5 

2 

8 

Geranium  robertianum 

1 

1 

4 

Glecoma  hederacea 

1 

1 

4 

Leonurus  cardiaca 

2 

3 

6 

lychnis  alba 

17 

12 

12 

Phytolacca  americana 

1 

2 

4 

Poa  pratensis 

2 

3 

6 

Sambucus  nubens 

4 

36 

16 

Solanurn  dulcamara 

4 

6 

6 

Urtica  dioica 

15 

17 

18 

Herring 

Gull  (Transect  2)+ 

Salix  interior 

100 

100 

100 

(Continued) 

(Sheet  1 of  4) 
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Table  C12  (Continued) 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Herring  Gull  (Transect 

il* 

Chenooodium  album 

Geranium  robertianum 

7 

6 

2 

2 

6 

11 

Glecoma  hederacea 

2 

2 

6 

Heracleum  maximum 

6 

8 

11 

Imoatiens  caoensis 

14 

8 

17 

Lactuca  canadensis 

1 

+ 

6 

Polygonum  lapthifolium 

1 

2 

6 

Salix  interior 

48 

58 

17 

Solanum  dulcamara 

5 

4 

11 

Urtica  dioica 

11 

14 

11 

Herring 

Gull  (Transect  3)** 

Agrooyron  repens 

92 

64 

24 

Alyssum  alyssoides 

3 

7 

10 

Ambrosia  sd. 

+ 

+ 

3 

Arctium  minus 

+ 

1 

3 

Barbarea  vulgaris 

+ 

1 

7 

Centaurea  maculosa 

1 

5 

10 

Geranium  robertianum 

+ 

+ 

3 

Glecoma  hederacea 

+ 

(Continued) 

4 

10 

2 

* Three  1 m quadrats  were  sampled. 

**  Ten  1 m^  quadrats .were  sampled. 

(Sheet  2 of  4) 


Table  C12  (Continued) 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Herring 

Gull  (Transect  3 (Continued)) 

Lychnis  alba 

2 

11 

14 

Neoeta  cataria 

+ 

1 

7 

Urtica  dioica 

1 

6 

7 

Herring 

Agrooyron  reoens 

Gull  (Transect  4)* 

+ 

1 

2 

Ambrosia  so. 

14 

5 

12 

Bromus  tectorum 

1 

+ 

2 

Caosella  bursa-pastoris 

4 

1 

4 

Centaurea  maculosa 

7 

15 

6 

Chenooodium  album 

7 

4 

10 

Elynus  canadensis  . 

1 

, 1 

2 

C-lecoma  hederacea 

1 

4 

10 

Lactuca  canadensis 

1 

2 

10 

lychnis  alba 

+ 

1 

2 

Nspeta  cataria 

13 

13 

16 

Poa  pratensis 

25 

14 

6 

Polygonum  lapthifolium 

11 

10 

20 

Potent ilia  anserina 

2 

7 

4 

Solanum  dulcamara 

+ 

1 

4 

(Continued) 


* 


Seventeen  1 m 


quadrats  were  sampled. 


(Sheet  3 of  4) 
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Table  Cl2  (Concluded) 


r 


Plant  Soecies 


Urtica  cioica 


Relative  Relative 
Density  Coverage 

Herring  Gull  (Transect  4 (Continued)) 
12  20 


Relative 

Frequency 


(Sheet  4 of  4) 
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Table  C 13 

Relative  Value n of  Hants  in  Sample  Area 
Hi  eh  Island 


plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frec)uency 

Common  Tern 

(Transect  1)* 

A g r onyr  on  d a s y s t a c hyum 

37 

24 

30 

A mmonh i 1 a hr e v i 1 1 gu lata 

36 

39 

15 

Artemis  La  absinthium 

4 

8 

19 

Camnanu la  rotund ifo 1 in 

i 

2 

ft 

Cornua  stolonifera 

i 

J 

1 

Ely mu  s canadensis 

20 

18 

14 

Prunus  numila 

1 

5 

7 

Rhus  rad i cans 

+ 

+ 

1 

Rosa  sp. 

1 

1 

4 

Ring— billed 

Cull  (Transect  1)** 

Amnonhila  brevil  iguLnta 

88 

71 

57 

Cornu  r.  stolon!  fera 

94 

63 

83 

Ring— billed  CTu.ll  (Transect 

Ammonhiln  brevil Lgulnta 

12 

29 

43 

Co rnu.i  s tolon if e rn 

6 

37 

17 

Mote:  + =«  Trace. 

* Thirty— five  1 rn‘  quadrats  were  campled. 
**  Nino  1 nr  quadrats  were  sampled. 

+ Eight.  1 nr  quadrats  were  sampled. 
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Table  Cl4 

Relative  Values  of  Plants  in  Sample  Area 
East  Crane  Island 


Plant.  Species 

Re iat ive 
Desity 

Relative 

Coverage 

Relative 

Frequency 

Ring-billed 

Gull  (Transect  1)* 

Comus  stolonifera 

6.3 

57 

38 

Physocarpus  opulifolius 

7 

7 

13 

Sambucus  pubens 

3 

4 

13 

Thu ,1a  occidentalis 

17 

22 

25 

Vitis  riparia 

10 

9 

13 

Ring-billed  Cull  (Transect 
No  herbaceous  vegetation. 

1)** 

Ring-billed 

Cull  (Transect 

=1* 

Amel  inchier  laevis 

4 

5 

11 

Comus  stolonifera 

32 

64 

33 

3a li.”  interior 

14 

8 

22 

So lanum  dulcamara 

4 

5 

11 

Vitis  riparia 

46 

IS 

22 

Ring -billed  Cull  (Transect  2)+ 
Asclcpias  syriaca  22  22 

(Continued) 


* Four  16  m quadrats  were  sampled* 
**  Uine  l nr  quadrats  were  sampled. 

+ Eight  1 m*  quadrats  were  sampled. 
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Table  CL4  (Concluded) 


Plant  Species 

Re  Lative 
Density 

Relative 
Cove rape 

Rel ttive 
Frequency 

Rinp-  billed 

(lull  (Trans 

ect  2 (Continued)) 

Poa  ap. 

13 

13 

13 

Potent  ilia  norvcpica 

3 

4 

6 

Rhus  radicans 

15 

13 

13 

Rorinoa  is Ian die a 

3 

1 

6 

Rubus  idacus  var.  strip, osus 

10 

18 

13 

Ruaiex  crisous 

3 

1 

6 

Saiilacina  stellate. 

33 

27 

19 

Table  cl 5 

Relative  Valuers  of  Plant:;  in  Samnlc  Area 
West  Grape  Island 


riant  Species 

Relative 

Density 

Relat  Lve 
Coverage 

Relative 

Frequency 

Ring-billed 

Gull  (Transect 

11* 

Fray.inus  americana 

3 

14 

8 

Pmnus  virgin iana 

33 

14 

8 

Pynis  americana 

IS 

19 

15 

Ribes  hirtellum 

3 

l 

8 

Sambucus  pubens 

18 

17 

23 

Thu i a Occident  a 1 i s 

18 

25 

23 

Vitis  riparia 

10 

11 

15 

Ring-billed  Gull  (Transect  1)*» 
No  herbaceous  vegetation. 


Rin^-billed  Gull 

(Tranr.< 

act  2)+ 

Cornur.  stolon  if  era 

3 

9 

5 

Fraxinus  americana 

5 

2 

5 

Rrunus  virgin iana 

52 

42 

32 

Rims  tynh ina 

4 

5 

16 

Sambucus  oubens 

10 

11 

11 

Tiiu.ja  occidentalis 

16 

30 

.16 

Vitis  riparia 

8 

6 

16 

(Cont Inued) 


•x 

•xx 

+ 


Four  16  rC-j  quadrats  were  sampled. 

Eight,  1 m'*., quadrats  were  sampled. 

Seven  16  m‘  quadrats  were  sampled.  (Sheet  1 of  4) 


L. 
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Table  C15  (Continued) 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Ring-billed 

Gull  (Transec 

Artemisia  caudata 

56 

71 

20 

Carex  so. 

6 

4 

20 

Geranium  robertianum 

11 

4 

20 

Geum  virgin ianum 

22 

18 

20 

Rumex  crisrus 

6 

/, 

*» 

20 

Ring-billed  Gull  (Transect  3)** 

Co;mus  stolonifcra 

7 

10 

6 

Ioonooa  on. 

22 

11 

17 

Prunur.  virginiana 

35 

62 

28 

Rhus  tyrhina 

8 

5 

11 

Sambucus  pubens 

6 

3 

11 

Thu.ia  occidentalis 

11 

/. 

17 

Vitis  rinaria 

11 

5 

11 

Ring-billed  Gull  (Transect  3)+ 
No  herbaceous  vegetation. 

(Continued) 


Note:  + =>  Trace.  ^ 

* Fourteen  1 tii~  quadrats  were  sampled. 

*•*  Six  16  quadrats  were  sampled. 

+ Twelve  1 in'"  quadrats  were  sampled.  (Sheet  2 of  4) 
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Table  C15  (Continued) 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Area  with 

No 

Nests 

(Transect  A)* 

Cornus  stolonifera 

4 

3 

4 

Fra x inu s ame  r ic  an  a 

6 

1ft 

12 

Prur.us  virginiana 

71 

56 

44 

Riles  hirtellum 

1 

1 

4 

Rubus  idaeus  var.  strigosus 

1 

+ 

4 

Sumbucus  pubens 

ft 

11 

16 

Thu.'-i  occidental  is 

6 

10 

12 

Vilis  rionria 

3 

1 

4 

Area  with 

No 

Nests 

(Transect  !■,)** 

Arct ium  minus 

1 

1 

1 

Artemisia  caudata 

17 

21 

11 

Galium  aparine 

ft 

4 

10 

Geranium  robert. ianum 

1ft 

13 

17 

Gra ~ ineae  ( un iden t i f ied ) 

11 

3 

10 

Heratica  acutiloba 

4 

3 

4 

Heracleum  maximum 

+ 

1 

1 

Imratiens  sp. 

8 

5 

7 

Polypodiaceae  (unidentified) 

1 

1 

2 

Prunus  virginiana 

21 

29 

17 

(Continued) 


* Twelve  16  m'  quadrats  were  sampled. 

**  Twenty— two  1 m”'  quadrats  were  sampled.  (sheet  3 of  4) 
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Table  C15  (Concluded) 


Plant  Snecies 


eiative 
Density 


Relative 
Cove rape 


Relat ive 
Frequency 


Table  016 


Relative  Values  of  plant;;  in  Sarnie  Aren 
Hat  Island 


plant  Spades 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Herrins 

.1  'h  11  lea  millefolium 

(lull  (Transect  l)* 

l 

4 

9 

\ -r.v'v eon  reran s 

1 

1 

3 

\ . : r e r y eon  t r a o hy c : i u 1 u n 

<. 

6 

9 

Pries i c,i  Uincea 

+ 

i 

4 

7 

uterus  tectnrum 

56 

43 

15 

.''•am  v8  minimum 

+ 

1 

4 

T or  id ium  co “rest  re 

i 

16 

16 

T or  i lium  vi ryinicum 

+ 

1 

l 

lychnis  alba 

+ 

1 

4 

10 

11 

7 

Po  i rratensis 

2S 

7 

IP 

v:  or i spns 

+ 

+ 

1 

Taraxacum  off ic inale 

l 

4 

9 

Herrinc, 

•\  c a i 1 1 e a r.  i 1 1 e f o 1 \u  m 

(lull  (Transect  0)** 

+ 

l 

O 

A :roryron  trac'.q.vnuLum 

a 

6 

14 

Arte  -sin  caudata 

ll 

14 

"*rassica  hmcea 

+ 

•* 

s 

rpo-mn-  tectorum 

t ,\ 

4o 

30 

U 

(Cont inuod) 

Uote:  + * Trace. 

" Sixteen  1 m'^quadrats  wore  sampled. 

**  Fourteen  1 in'  quadrats  wore  sampled.  (sheet.  1 of  7) 
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Table  Cl6  (Continued) 


r 


1 


Plant  Soecies 

Relative 

Density 

Relative 

Coverage 

Herring 

Gull  (Transect  2 ( 

[Continued) ) 

Cornus  stolonifera 

+ 

2 

Leoidium  canroestre 

+ 

2 

Leoidium  virginicun 

+ 

1 

lychnis  alba 

1 

7 

Poa  pratensis 

43 

20 

Rhus  radicans 

1 

6 

Rosa  sp. 

+ 

5 

Silene  noctiflora 

+ 

2 

Sisymbrium  altissimum 

+ 

1 

Relative 

Frequency 


2 

2 

2 

16 

16 

7 

5 

2 

2 


Herriny,  Gull  (Transect  3)* 


Agrpoyron  trach.ycaulum  21 
Bromus  tectorum  45 
Cansolla  bursa-pastoris  1 
Cornus  stolonifera  9 
Geranium  robertianum  3 
lychnis  alba  1 
Pastinaca  sativa  9 
Poa  pratensis  5 
Rubus  iriaeus  var.  strigosus  1 


(Continued) 


16 

13 
1 

42 

1 

1 

14 
7 
1 


10 

17 

3 

13 

3 

3 

23 

13 

3 


* 


Eleven  1 quadrats  were  sampled. 


(Sheet  2 of  7) 
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Relative  Relative 
Plant  Species Density  Coverage 

Herring  Gull  (Transect  3 (Continued)) 
Rurex  crisnus  U 2 

Verba scan  thaosus  1 1 


Herrin?;  Gull 

(Transect  h)* 

Achillea  millefolium 

3 

o 

Artenesia  caudata 

+ 

i 

Brass ica  juncea 

3 

6 

Camus  stolonifora 

3 

o 

Galium  ana  rim 

+ 

+ 

Geranium  robertianun 

O 

2 

Geum  vir  -inianun 

+ 

Leoidiun  camoestre 

12 

15 

lychnis  alba 

o 

3 

!.'opeta  eatariu 

+ 

1 

Fast  :mca  sativa 

10 

21 

Fhleur.  rrate.nse 

20 

6 

Foa  r rat  crisis 

23 

6 

Prurus  virgin iana 

]. 

6 

Rhus  racb cans 

1 

1 

Rubus  ideaus  var.  striposa 

1 

2 

Relative 

Frequency 


7 

3 


( rent Lnued) 


Table  Clo  (Continued) 


I 


Plant  Snoe iea 


Relat ivo 
Dona  it.y 


Relative 

Coverage 


Herring  Gull  (Transect  4 (Continued)) 


Runex  cr  iaous 
Rumex  nexicanus 
Silcn?  noct if lorn 
Sisymbrium  nitisaimum. 


Herring  Gull  (Transect  ?>)* 


Achilla  i mil  lefol ium 

Brnasi  a a juncon 

Chrysnnt  h-^mum  leucanth-m’.im 

Corn us  stolon if era 

Geranium  robert.  ianum 

C.eun  v i rein  ianum 

I,onid  tun  cnmncstrc 

Ten  id  in  ::  virr.inicum 

No ret a cat  aria 

faat  inno..  sat  iv.a 

Phloum  ornter.se 

Poa  oratonsis 

Rhus  radicana 

Rosa  up. 


(Continued) 


Relative 

Fo-iuency 


* Ten  1 quadrats  were  sampled. 


(Sheet  4 of  7) 
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Table  Cl6  (Continued) 


Relative 


Plant  Species 


Relative 

Coverage 


Relative 

Frequency 


Herring  Gull  (Transect  6)* 


Achillea  millefolium 
Agrooyron  repens 
Arctium  minus 
Brcmus  tectorum 
Corpus  stolonifera 
Galium  aparine 
Lepidium  campestre 
Hepeta  cataria 
Pastinaca  sativa 
Phleu.m  pratense 
Poa  oratensis 
Prunus  virginiana 
Rosa  sp. 

Rumex  mexicanus 


(Continued) 


* Ten  1 m quadrats  were  sampled. 


(Sheet  5 of  7) 
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2 

* Thirty-nino  1 quadrat y wrrr  .sampled.  (Short  6 of  7) 
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Table  Cl6  (Concluded) 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relat ive 
Frequenc; 

Herrin;1;  Gull  (Transect  ? (Continued)) 

Poa  oratensis 

29 

20 

11 

rrunus  virginiana 

1 

24 

8 

Rhus  radicans 

+ 

2 

4 

Rhus  typhina 

+ 

1 

3 

Rosa  sp. 

+ 

2 

3 

Rubtis  idaeus  var.  striposus 

+ 

3 

5 

Rumex  crisnus 

+ 

1 

1 

Sambucus  pubens 

+ 

2 

2 

SiLene  noctiflora 

+ 

+ 

1 

Taraxacum  officinale 

+ 

1 

4 

(Sheet  7 of  7) 
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Table  Cl7 

Relative  Values  of  Plants  in  Samole  Area 

Channel  Island 

Plant  Soecies 


Relative 

Density- 


Relative 

Coverage 


Relative 

Frequency 


Kelilotus  officinalis 


Ring-billed  Cull  (Transect  1)* 
lis  64  28 


* Ten  1 rn  quadrats  v/ere  sampled. 
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Tahiti  Cld 


Relative  Valuer,  of 

Plants  in  Sample  Area 

Shelter  Island 

Relat ive 

Relative 

Relative 

Plant  Species 

Density 

Coverage 

Frequency 

Ring-billed 

Gull  (Transect 

JLl* 

Cher. a-. .oil  ium  . i lbum 

5 

13 

19 

Gleeamn  hederacoa 

13 

15 

19 

Mel  l lotus  off  ic  Inal  is 

26 

19 

25 

Salix  interior 

56 

5\ 

38 

Table  G19 

Relative  Values  of  Plants  in  Sample  Area 
IMd  Island 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Ring-billed 

Gull  (Transect 

21* 

Qromus  tectorum 

1 

2 

10 

Capsella  bursa-pastor is 

2 

6 

6 

Chenopodium  album 

23 

20 

24 

Inctuca  canadensis 

2 

2 

8 

!'eli  lotus  alba 

66 

53 

31 

Thlasoi  arvense 

6 

16 

20 

* Fifteen  l m quadrats  were  sampled. 
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Table  C20 

Relative  Values  of  Plants  in  Sample  Area 
Grassy  Island 


Relative  Relative 
Plant  Seecies  Density  Coverage 

Ring-billed  Gull  (Transect  l)» 

Polygonum  lapathifolium  100  100 

[182/rn2]  [ 50g  ] 


Relative 

Frequency 


100 

['  i-o  1 


Ring-billed  Cuil  (Transect  2)» 

Sal  Lx  interior  100  100 

[14/m2 1 r $5*  ] 


100 

r 1.0  ] 


Ring-billed  Gull  (Transect  3)* 

Phra, g-nites  communis  100 

[24/m2]  [ 


100 


100 

L 1.0  1 


Note;  Density,  coverage  and  frequency  values  are  indicated  in 
brackets. 

2 

* Five  1 m*  quadrats  were  sampled. 
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Table  C21 

Relative  Values  of  Plante  in  Sample  Area 


Toledo 

Harbor  Dike 

Relative 

Relative 

Relative 

Plant  Soecies 

Density 

Coverage 

Frequency 

Ring-billed 

Gull  (Transect  1)* 

Lolium  nerenne 

100 

100 

100 

[26l/m2] 

[ 40/  ] 

[ i.o  ] 

Common  Tern 

(Transect  1)* 

Polygonum  lapathifolium 

100  _ 

100 

100 

[ 20/m2] 

[ 22/  1 

[ 1.0  ] 

Note:  Density,  coverage  and  frequency  values  are  indicated  in 
brackets. 


Five  1 m quadrats  were  sampled. 
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Table  C22 


Relative  Values  of  plants  in  Sample  Area 
West  Sister  Island 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Great 

Blue  Heron  (Transect  1)* 

Arctium  sp. 

1 

3 

3 

Elymus  canadensis 

45 

15 

14 

Galium  boreale 

31 

2D 

17 

Jmratiens  caoensis 

6 

15 

14 

Meceta  cataria 

5 

6 

6 

Phytolacca  americana 

2 

5 

6 

Rhus  r.adicans 

2 

14 

17 

Smilacina  stellata 

1 

1 

3 

Solanum  dulcamara 

1 

3 

3 

Stellaria  media 

2 

1 

3 

Taraxacum  officinale 

+ 

2 

6 

Urtica  aioica 

5 

15 

9 

Black-! 

Crowned  Might  Heron 

(Transect  1)* 

El.vmus  canadensis 

47 

2 

9 

Hystrix  oatula 

14 

23 

27 

Nersta  cataria 

12 

37 

18 

Rhus  radicans 

1 

6 

9 

Stellaria  media 

25 

26 

27 

Urtica  dioica 

1 

2 

9 

Note:  + = Trage. 

* Ten  1 nr  quadrats  were  sampled. 


Table  C23 

Relative  Values  of  Plants  in  Sample  Area 
Sandusky  Turn  Point 


Plant  Soecies 


Relative 

Dansity 


Relative 

Coverage 


Relative 

Frequency 


Morns  rubra 

100 

Herring  Gull  (Transect  1)>* 

100 

100 

Acer  negundo 

2 

2 

2 

Arctium  minus 

2 

2 

6 

Barbarea  vulgaris 

24 

34 

27 

Bromus  .iaponicum 

2 

1 

2 

Carduus  nutans 

16 

20 

16 

Chenooodium  album 
Cichorium  intybus 


Ioomoea  so. 

Laetuca  canadensis 
Neoeta  cataria 
Solidago  sp. 
Taraxacum  officinale 
Vitis  rioaria 


3 

2 

14 

7 

5 

20 

+ 

+ 


2 

3 

b 

8 

3 

11 

1 


4 

L 


12 

b 

b 

•> 


Korus  rubra 


Herring  Gull  (Transect  2)* 
100 


100 


100 


(Continued) 


Note:  + = Traqe. 

* One  16  nr  quadrat  was  sampled. 

**  Sixteen  ^ quadrats  were  sampled. 

+ Two  16  rn  quadrats  were  sampled.  (Sheet  1 of  4) 
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Table  C21  (Continued) 


Rel ative 

Plant  Species  Density 

Relative 

Coverage 

Relative 

Frequency 

Arctium  minus 

Herring  Gull  (Transect 

+ 

31* 

1 

3 

Ascleoias  syr.iaca 

1 

3 

3 

Aster  sp. 

9 

6 

3 

Barbarea  vulearis 

10 

20 

19 

Carduus  nutans 

5 

13 

13 

Chenonodium  album 

+ 

1 

3 

Cichorium  intybus 

2 

4 

6 

Inomoea  sp. 

+ 

1 

3 

Lactuca  canadensis 

9 

6 

13 

None to  cataria 

15 

24 

19 

Fastinaca  sativa 

+ 

1 

3 

Solidaqo  sp. 

55 

22 

13 

Comm;  stolonifera 

Herrin;;  Gull  (Transect. 

33 

11** 

7 

50 

?!orus  rubra 

67 

93 

50 

(Continued) 


2 

* Thirteen  1,  in  quadrats  were  sampled. 

**  Four  16  itT  quadrats  were  sampled.  (Sheet  2 of  4) 
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Table  C23  (Continued) 


Relative  Relative  Relative 
Plant.  Species Density  Coverage  Freouency 


Herrin.;  Gull  (Transect  3)» 


Ambrosia  sp. 

3 

2 

A 

Arctium  minus 

1 

9 

A 

Ftarbarea  vulqaris 

11 

23 

15 

Carduus  nutans 

25 

5 

15 

Cichorium  intybus 

1 

2 

A 

Lactuca  canadensis 

1'* 

16 

15 

Keneta  cataria 

3 

3 

A 

Pastinaca  sativa 

13 

20 

19 

Solida eo  an. 

11 

5 

4 

Vitis  riparia 

20 

16 

19 

Herrin."  Gull  (Transect 

_A)** 

Moras  rubra 

50 

70 

50 

Populus  deltoides 

50 

30 

50 

Herring  Gull  (Transect 

_A> 

Arctium  minus 

3 

20 

16 

Barbarea  vulp.aris 

1 

1 

2 

Hromus  tcctorum 

AO 

9 

6 

Chenopodium  album 

I 

4 

3 

6 

( Cent inued ) 


2 

* Ten  1 ni  quadrats  were  sampled. 

**  One  16  nr  ouadrat  was  sampled. 

+ Twenty  1 nr  quadrats  were  sampled.  (sheet  3 of  A) 
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Table  C23  (Concluded) 


Relative 

Plant  Species  Density 


Herring  Gull  (Transect 


Cichorium  intybus  2 
Cirsium  arvense  2 
Daucus  c a rot a 6 
Lactuca  canadensis  3 
Iionidiun  virgin icim  7 
Idnaria  vulgaris  5 
flelilotus  alba  2 
I'elilotus  off icinalis  1 
flepeta  cataria  3 
Pastinaca  sativa  16 
Vitis  rioaria  4 


Relative  Relative 

Coverage  Frequency 


(Continued) ) 

3 

6 

8 

3 

1 

2 

6 

1 

2 

28 

8 


6 

6 

10 

4 

2 

4 

4 

2 

4 

IS 

10 


(Sheet  4 of  4) 


Table  C24  (Concluded) 


Plant  Species 

Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Ring-billed  Gull  (Transect  2)* 

Ambrosia  sp. 

16 

14 

20 

Barbarea  vulgaris 

18 

31 

24 

Chenopodium  album 

+ 

1 

2 

Poa  pratensis 

59 

37 

20 

Vicia  americana 

2 

8 

22 

Ring-billed 

Gull  (Transect  3)** 

Ambrosia  sp. 

1 

8 

6 

Chenooodium  album 

6 

4 

16 

Polygonum  lapathifolium 

7 

3 

6 

Sanbucus  canadensis 

21 

65 

32 

Sambucus  pu’oens 

38 

4 

6 

Solanum  dulcamara 

4 

4 

10 

Urtic-a  dioica 

21 

13 

23 

s 


2 

* Ten  1 m quadrats  were  sampled. 
**  Ten  16  rr r quadrats  v;ere  sampled. 
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APPENDIX  D:  SURVEY  OF  COLONIAL  BIRD  NESTING  AREAS 
STRAITS  OF  MACKINAC,  POTAGANN1SSING  BAY 
AND  ST.  MARYS  RIVER  AREAS,  MICHIGAN 


I*  Thirty-eight  nesting  sites.  Involving  56  colonies  of  five 
species,  were  surveyed  in  July  1977  (Table  1)1).  Twenty-eight  Herring 
Gull  colonies  (1-644  nests),  eight  King-billed  Gull  colonies  (1-2,  398 
nests),  eight  Common  Tern  colonies  (8-116  nests),  eight  Groat  Blue  Heron 
colonies  (3-67  nests),  and  two  Black-crowned  Night  Heron  colonies  (10-13 
nests)  were  studied. 

2.  Four  1976  nesting  sites  and  seven  colonies  were  abandoned  in 
1977;  however,  there  were  three  new  nesting  sites  and  nine  new  colonies 
in  use  in  19/7.  With  one  exception,  the  abandoned  colonies  were  small, 
peripheral  colonies  consisting  of  only  a few  nests.  There  was  one  major 
relocation  involving  the  largest  King-billed  Gull  colony  in  the 

l’ot agann iss ing  Bay  area  in  1976.  This  colony  apparently  relocated  on 
two  newly  created  land  masses  resulting  from  the  lower  water  levels. 

Some  of  tin1  Common  Terns  from  two  dredged  material  island  colonies  also 
relocated  on  another  newly  exposed  dredged  material  island. 

3.  Five  colonies  were  exposed  to  the  effects  of  human  intrusion  in 
varying  degrees  of  frequency.  The  low  water  levels,  while  creating  new 
nesting  sites,  also  created  land  bridges  to  some  near-shore  island  col 
onies.  One  nesting  site  was  for  sale  as  part  of  a land  development  pro- 
ject. One  colony  failed  because  of  predation  by  a small  rodent  or  in- 
sect ivore.  Five  heronries  lost  nests  and  nest  trees  to  strong  spring, 
winds.  A total  of  23  nests  (1-10/colony)  were  blown  down  in  five  of 
eight  Great  Blue  Heron  colonies.  Two  dead  adults  were  found  in  fallen 
nests . 

4.  Twenty-nine  (76  percent)  of  the  nest  ing  sites  were  on  natural 
islands,  seven  (19  percent)  were  on  man-made  structures  (i.e.,  dredged 
material  islands,  ruins),  and  two  (5  percent)  were,  on  large  off-shore 
boulders.  The  nest  site  substrate  of  Herring  Gulls  throughout:  the  sur- 
vey area  was  rock  (75  percent),  dirt  (21  percent),  and  upland  grass 

(4  percent).  The  nest  site  substrate  of  King-billed  Gulls  was  rock 
(31  percent),  clay  dredged  material  (48  percent),  and  upland  grass  (1 
percent).  The  nest  site  substrate  of  Common  Terns  was  sand  dredged 
material  (50  percent),  rock  (30  percent),  upland  grass  (14  percent),  and 
clay  dredged  material  (7  percent).  The  nest  trees  of  the  Great  Blue 

01 
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TABLE  l 

1077  NESTING  SITES  AND  TOTAL  NEST  COUNTS 


Nesting  Site 


Spiv  ies 

IlG  KHO  CT  GBH  BCNH 


STRAITS  OE  MACKINAC 

Point  La  Bar  re  Islaiul 

127 

Green  Island 

(>44 

2 1 68 

LES  CHENEAUX 

St.  Martin  Island 

2 

1 + 

St.  Martin  Shoals 

439 

66+ 

Goose  Island 

56 1 

Bush  Bay  Rooks 

l 

Crow  Island 

1 96 

Bear  Island 

113 

Little  Saddlebag  Island 

96 

Saddlebag  Island 

306 

South  Island 

104 

North  Island 

26 

Carlton  Bay  Kook 

0- 

Pt.  DeTour  Island  Rooks0 

0- 

DRUMMOND  ISLAND 

Gravel  Island 

0- 

Scammon  Point 

Goetz  Shoals 

17+ 

DETOUR  PASSAGE 

Cable  Island 

23 

Watson  Reel  Ruins 

POTAGANN l SS INC  BAY 

l.  i 1 1 le  Cass  Is  Land 

5 

206  t + 

Andrews  Island1’ 

0- 

Macomb  Island  Dock0 

0- 

Bacon  Island 

192 

Bow  Island0 

0- 

Arrow  Island 

33 

Propeller  Island 

52 

Harbor  Island  Reef* 

2+ 

192+ 

ST.  MARYS  RIVER 

East  Pipe  Island  'Twin 

100 

West  Pipe  Island  TV  In 

145 

10 


67  13 

I I 


15 


3 

40 


J 
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Table  1 (concluded) 


Nesting  Site 


Spec  tes 

HG  RBC  CT  GBH  BCNII 


Squaw  Island 

91 

Bass  Reef  Island 

43 

Round  Island 

Two  Tree  Island 

46 

Steamboat  Island 

16 

Southwest  Neebish  Island 

2398 

Moon  Island 

7 

1673 

Southeast  Neebish  Island 

0- 

55 

45 

Rock  Island 

48 

Gem  Island 

29 

West  Sugar  Island  I 

116 

West  Sugar  Island  II* 

1+ 

44+ 

Northwest  Sugar  Island 

1+ 

21 

TOTAL  ACTIVE  NESTS 
TOTAL  ACTIVE  COLONIES 


3469  8616 

30  8 


321  233 

8 8 


23 

2 


HC=  Herring  Gull 

RBG=  Ring-billed  Gull 

CT=  Common  Tern 

GBH=  Great  Blue  Heron 

BCNH=  Black-crowned  Night  Heron 


* = new  nesting  site 
o ■=  former  site-abandoned 
in  1977 

+ = new  species  present 
- = species  not  present 
in  1977 


Herons  were  85  percent  deciduous  and  15  percent  coniferous.  The  Black- 
crowned  Night  Heron  nests  were  96  percent  in  coniferous  and  4 percent 
in  deciduous  trees. 

5.  The  four  predominant  (by  percent  frequency)  plant  species  en- 
croaching onto  newly  exposed  rock  beaches  were  23.1  percent  smartweed 
(Polygonum  lapath i folium) , 19.2  percent  nettles  (Ur t ica  dloica),  15.4 
percent  yellow  rocket  (Barharea  vulgaris)  and  11.5  percent  spotted 
touch-me-not  ( Impat  tens  capensis) . Some  of  the  other  species  present 
included  lamb  * s-quar ter s (Chenopod ium  album),  reed  grass  (Phragmltes 
communis) , rt‘d  clover  (Trifolium  pratense) , nightshade  (Solanum  dulcamara) 
and  Kentucky  bluegrass  ( P o a pratensls) . 

6.  For  the  entire  survey  area  the  total  number  of  nesting  Herring 

Culls  decreased  from  1976  by  2 percent  (110  birds).  Ring-billed  Culls 
increased  by  53  percent  (5,992  birds),  Common  Terns  decreased  by  30 

percent  (276  birds),  Great  Blue  Herons  increased  by  4 percent  (16  birds), 

and  Black-crowned  Night  Herons  increased  by  44  percent  (14  birds). 

7.  In  20  (95  percent)  of  21  sites  with  birds  nesting  of  both  new 

and  preexisting  areas  the  percent  hatched  was  13-91  percent  lower  (mean  = 

55;  standard  deviation-  20)  for  nests  in  the  new  areas.  Only  once  was 
the  percent  hatched  higher  in  the  new  area,  and  then  it  was  only  a 2 per- 
cent difference  and  involved  only  a couple  of  nests. 

8.  The  mean  nesting  densities  for  Herring  Gulls,  Ring-billed 

2 2 

Gulls  and  Common  Terns  were  0.06  nests/m  , 0.80  uests/m  and  0.23  nests/ 

2 

m , respectively  (Table  4).  These  densities  do  not  represent  the  highest 
densities  known  to  occur  in  selected  areas  of  some  of  the  colonies,  but 
were  derived  from  random  samples  and  therefore  include  some  of  the  more 
open  areas  with  lower  nest  densities.  The  above  mean  values  are  just 
that  - averages  for  entire  colonies  of  that  species.  Table  4 shows  that 
the  size  of  Herring  Gull  colonies  ranged  from  0.01  - 20.30  ha  (mean  = 

1.43  ha).  Ring-billed  Gull  colonies  ranged  from  0.01  - 0.55  ha  (mean  = 
0.23  ha),  and  Common  Tern  colonies  ranged  from  0.003  - 0.31  ha  (mean  = 
0.09  ha). 

9.  The  beaches  and  points  of  every  low-lying  island  nesting  site 
increased  in  size,  due  to  the  lower  water  levels.  Available  nesting  area 
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was  also  created  through  the  drying  up  of  ponds  and  inlets.  Coloniza- 
tion of  these  newly  exposed  areas  was  what  one  might  anthropomorphically 
terra  as  "cautious."  Almost  without  exception,  the  breeding  cycle  of 
birds  utilizing  these  new  areas  was  retarded,  and  the  nesting  density  was 
lower  relative  to  those  nesting  in  the  preexisting  areas  of  the  colony. 

A typical  case  in  point  is  the  St.  Martin  Shoals  Herring  Gull  colony. 

When  available  nesting  area  tripled,  one-third  of  all  nests  were  on  the 
newly  exposed  beaches.  On  13  June  nests  in  the  new  area  had  a lower 
percent  hatched  (61  percent  vs  91  percent),  younger  mean  age  of  chicks 
(100  percent  class  l-2a  vs  100  percent  class  ?b-3b;  5vt  = 38.6  mm  vs 

= 37.6mm;  X = 112. 4gm  vs  X = 564. 8gm),  and  a lower  nest  density 

2W  W2 
(0.03  nests/n  vs  0.16  nests/m  ). 

10.  The  degree  of  utilization  of  newly  exposed  land  at  32  nesting 
sites  ranged  from  0-100  percent,  with  a mean  of  25  percent  (s.d.=19). 

The  mean  degree  of  utilization  of  new  areas  by  Ring-billed  Gulls  was  47 
percent,  three  times  the  useage  by  Herring  Gulls  or  Common  Terns  (Table 
4).  This  suggests  a greater  adaptability  by  the  Ring-billed  Culls  to 
exploit  and  colonize  newly  available  nesting  habitats  before  other 
species.  The  large  number  of  Ring-billed  Gulls  nesting  on  new  areas 
accounted  for  much  of  this  year's  large  population  increase  for  this 
species  in  the  survey  area. 

INDIVIDUAL  COLONY  REPORTS 

11.  For  each  of  the  nesting  sites  located  the  following  major 
tasks  were  performed:  (a)  population  estimates  of  each  species  present 
were  made,  (b)  density  samples  were  taken,  (c)  comparative  samples  were 
taken  of  nest  contents  in  preexisting  and  new  areas,  (d)  ten  randomly 
selected  young  were  aged  in  each  colony,  (e)  measurements  were  ta-ken  of 
the  newly  exposed  beaches  were  recorded,  and  (g)  Cornell  University 
Colonial  Bird  Register  Forms  were  completed. 

12.  Detailed  vegetation  analyses  were  conducted  and  three-way 
(density,  coverage,  and  frequency)  importance  values  were  calculated  at 
each  of  the  six  man-made  dredged  material  islands  in  the  St.  Mary's 
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River  (Moor.  Island,  Southwest  Neebish  Island,  Southeast  Neebish  Island, 
Northwest  Sugar  Island,  West  Sugar  Island  I,  and  West  Sugar  Island  II. 
Three  of  the  dredged  material  islands  consisted  of  clay,  two  sand  and 
one  silt . There  were  three  Ring-billed  Gull  and  four  Common  Tern  colo- 
nies involved. 

13.  Methodology  consisted  of  line  transects  being  established  in 

each  colony.  Transects  were  established  with  three  criteria  in  mind: 

(a)  include  the  highest  and  lowest  points  within  the  colony,  (b)  cross 

the  entire  width  of  the  colony,  thereby  including  the  densest  area  of 

nesting  (i.e.  the  center)  and  the  less  dense  periphery,  and  (c)  include 

2 

all  visibly  significant  plant  species.  For  herbaceous  species,  0.5m 
2 

or  1.0m  plots  were  sampled  at  one  meter  intervals  along  the  transect 

2 

line.  For  woody  species,  16m  plots  were  sampled  at  4m  intervals.  The 
density  and  percent  cover  of  plant  species  within  each  plot  were  re- 
corded, in  addition  to  maximum  heights  of  the  predominant  species  were 
recorded. 

14.  Density  was  calculated  from  a total  count  of  each  individual 
of  each  species  within  each  plot.  Each  clump  of  grass  was  considered 
as  an  individual  plant.  Relative  density  for  each  species  was  calcu- 
lated using  the  formula: 

density  of  species  X in  all  sample  plots  X 100 

total  density  of  all  species  in  all  sample  plots 

15.  Cover  values  were  expressed  as  a percentage.  They  were 

assigned  to  each  species  by  a visual  estimation  of  the  area  covered  by 

each.  Relative  coverage  was  calculated  using  the  formula: 

coverage  of  species  X in  all  sample  plots  X 100 

total  coverage  of  all  species  in  all  sample  plots 

Two  strata  of  vegetative  cover  were  recognized:  an  upper  canopy  of 
shrubs  and  a lower  understory  of  herbaceous  species.  The  two  levels 
were  not  mutually  exclusive,  and  occasionally  both  covered  the  ‘same 
ground  area.  For  this  reason,  separate  importance  values  were  calcu- 
lated for  herbaceous  and  woody  species.  However,  many  colonies  also  had 
heavily-puddled  areas  devoid  of  any  vegetative  cover.  Therefore  the 
percent  cover  of  the  total  area  sampled  (herbaceous  and/or  woody)  and 
bare  areas  were  calculated  separately  and  are  given  in  the  individual 
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colony  reports. 

16.  Frequency  is  the  number  of  times  a given  species  occurred  in 
the  sample  plots  and  is  calculated  as  follows: 

Frequency*  = number  of  plots  in  which  species  X occurred  X 100 
total  number  of  plots  sampled 

Relative  frequency  was  calculated  using  the  formula: 

frequency*  of  species  X in  all  sample  plots X 100 

sum  of  all  frequencies  of  all  species  in  all  sample  plots 

17.  The  maximum  value  for  each  index  is  100.  Therefore  the  max- 
imum value  for  a three-way  importance  index  is  300  (100  + 100  + 100). 
Listings  of  the  plant  species  and  their  importance  values  are  given  in 
tiie  individual  colony  reports  under  the  text  section  entitled  Vegetation 
Analysis.  Table  1)2  lists  the  scientific  names  of  all  the  plant  species 
for  which  importance  values  were  calculated. 

18.  The  1977  individual  colony  reports  are  principally  an  update 
and  a comparison  of  the  1976  findings.  Island  descriptions  and  listings 
of  vegetation  were  given  in  the  1976  report.  These  will  not  be  repeated 
here,  except  where  descriptions  of  newly  exposed  land  areas  and  new 
plant  species  necessitate.  Throughout  the  report  frequent  comparisons 
are  made  between  preexisting  areas  and  new  areas.  Preexisting  areas 
are  the  parts  of  a site  that  existed  in  1976  and  on  which  hirds  nested 
both  in  1976  and  in  1977.  New  areas  are  defined  as  land  that  was  newly 
exposed  in  1977  by  the  lower  water  levels  and  that  became  available  for 
nesting  for  the  first  time  in  1977.  Three  new  sketches  of  significant 
new  colony  sites  have  been  included  (Harbor  Island  Reef,  Little  Cass 
Island,  and  West  Sugar  Island  IL).  Former  (1976)  sites  abandoned  this 
year  are  also  briefly  discussed.  Normal  periods  of  colony  use  and 
colony  history  were  given  in  the  1976  report  and  will  not  be  repeated. 

It  was  felt  that  only  those  colonies  whose  breeding  cycles  were  not 
synchronized  with  those  of  the  majority  of  colonies  warranted  explana-  . 
tions. 
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TABLE  1)2 


SCIENTIFIC  NAMES  (ACCORDING  TO  THE  EIGHTH  EDITION 
OF  CRAY’S  MANUAL  OF  BOTANY)  OF  PLANT  SPECIES 
FOR  WHICH  IMPORTANCE  VALUES  WERE  CALCULATED 


Scientific  Name 

Equisetaceae 

Eguisetum  sp. 

Gramineae 

Clyccrla  grandis 
Poa  pratensis 
Phragmites  communis 
Agrophyron  repens 
Phleum  pratense 

Cyperaceae 

Car ex  sp. 

Juncaceae 

Juncus  sp . 

Salicaceae 

Salix  amygdaloitles 
Salix  interior 
Populus  tremuloides 
Populus  balsamifera 

Polygonaceae 

Rumex  acetosella 
Polygonum  lapathifolium 

Chenopodlaceae 

Chenopodium  album 

Cruciferae 

Capsella  bursa-pastoris 
Sisymbrium  altissimum 
Barbarea  vulgaris 
Brassica  nigra 
Thlaspi  arvense 

Rosaceae  - 

Potentilla  arguta 

Leguminosae 

Tri folium  agrarium 
Trifolium  pratense 
Me li lotus  alba 


Common  Name 


Horsetail  rush 


American  manna  grass 
Kentucky  bluegrass 
Giant  reed  grass 
Quackgrass 
Timothy 


Sedge 


Rush 


Peachleaf  willow 
Sandbar  willow 
Quaking  aspen 
Balsam  poplar 


Sheep  sorrel 
Smar tweed 


Lamb ' s-quarters 


Shepherd ’ s-purse 
Tumble-mustard 
Yellow  rocket 
Black  mustard 
Penny  mustard 


Tall  cinquefoil 


Yellow  clover 
Red  clover 
White  sweet  clover 


D8 


Aceraceae 


Table  D2  (concluded) 


Acer  saccharum 

Sugar  maple 

Balsaminaceae 

Impatiens  capons  is 

Spotted  touch-me-not 

Onagraceae 

Epllobium  angustifoltuci 

El  reweed 

Cornaccae 

Cornus  stolonilera 

Red-osier  dogwood 

Asclepiadaceae 

Asc  leg  Las  sv  r ia c a 

Conunon  milkweed 

habiatae 

Urtica  dioica 

Nett le 

So  lanaceae 

Solatium  dulcamara 

Nightshade 

S c r o ph  u 1 a r i a c e a e 

Verbascum  thapsus 

Common  mullein 

Capri foliaceae 

Sambueus  pubens 

Red-berried  elder 

Compos! tae 

Eupatorium  per fo 1 latum 

Solidago  racemosa 

Erigeron  philadelphicus 

Aclilllca  millefolium 
Chrysanthemum  leucanthenum 

Mat ricar  ia  matr  tear io Ides 
Cirsium  arvense 

Taraxacum  officinale 

Sonchus  arvensis 
tlieraeium  aurantiacum 

Roneset 

Goldenrod 

Fleabane 

Common  yarrow 

Field  daisy 
Pineapple-weed 

Canada  thistle 
Dandelion 

Field  sowthistle 
Orange  hawkweed 
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NESTING  DATA  TABLES 
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19.  Much  of  tin.*  1977  data  for  each  in  ividual  colony  report  has 
been  placed  in  tabular  form  for  easier  referral  and  comparisons.  When 
more  than  one  visit  is  indicated,  all  data  refers  to  the  earlier  date 
unless  otherwise  explained.  The  table  headings  are  explained  in  the 
following  paragraphs. 

20.  Active  Nests/Census ing  Methods:  Censusing  techniques  used  for 
determining  the  total  number  of  nests  included  (a)  total  nest  counts, 

(b)  2-m  wide  belt  transects,  (c)  point-quarter  method  (after  Cottom  & 
Curtis  1956),  and  rarely  (d)  total  count  of  flying  adults/  1.5. 

21.  Change  From  1976:  This  subheading  to  the  percentage  of  in- 
crease or  decrease  in  the  number  of  active  nests  between  1976  and  1977. 
Possible  explanations,  probable  relocations,  relationships  to  nearby 
colonies,  and  other  factors  are  given  in  the  text  of  each  island  summary 
where  appropriate. 

22.  Percent  Hatched:  The  percent  hatched  was  determined  from  (a) 
total  number  of  young  (alive  £.  dead)  divided  by  the  total  number  of  eggs 
and  young,  (b)  total  number  of  nests  with  young  divided  by  the  total 
number  of  active  nests,  and  rarely,  (c)  visual  estimates.  Both  methods 

9 2 

(a)and(b)were  conducted  either  using  samples  (10m  , 100m  or  belt 
transects)  or  from  total  counts  taken  throughout  the  entire  colony. 

23.  Nesting  Stage:  Stage  of  nesting  cycles  are  the  same  as  those 
used  on  the  Cornell  University  Colonial  Bird  Register  Forms. 

24.  Age  of  Young:  Incubation  stages  were  estimated  using  the  flo- 
tation method  as  described  by  Hays  and  LeCroy  (1971).  The  ages  given 
for  the  young  are  mean  values  derived  from  sampling  10  (occasionally 
20)  randomly  selected  young  in  each  colony.  X^=  mean  tarsometatarsal 

length  (mm)  and  X = mean  body  weight  (gm) . Chicks  were  weighed  to  the 
w 

nearest  1.0  gram  on  a Welch  triple-beam  balance. 

25.  Plumage  classes  used  in  this  study  are  those  described  by 
Kadlec  and  Drury  (1969)  for  Herring  Gulls.  Although  the  ages  associated 
with  each  of  their  classes  are  obviously  applicable  only  for  Herring 
Gulls,  it  was  felt  that  the  general  plumage  changes  represented  by  each 
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class  were  still  usable  for  comparing  relative  stages  of  development 
among  the  young  of  other  species.  Thus  the  six  classes  used  are  defined 
as  follows: 

CLASS 

class  1 immobile;  stays  in  nest 

class  2a  mobile;  no  pinfeathers 

class  2b  pinfeathers  on  wings  not  erupted 

class  3a  primary  feathers  erupted;  tail  feathers  not  erupted 

class  3h  tail  feathers  erupted;  down  on  occiput 

class  4 head  down  lost;  fully  feathered;  fledged 

An  attempt  to  correlate  tarsal  length  with  age  class  was  made.  Table 

03  gives  the  mean  tarsal  length  for  each  age  class  l>y  species. 

26.  Productivity:.  Visual  estimates  of  productivity  are  somewhat 
awkward  for  comparative  purposes  and  subject  to  considerable  individual 
interpretation.  In  an  attempt  to  quantify  this  important  variable 
productivity  has  been  arbitrarily  defined  as  a percentage,  calculated 
from  the  number  of  living  young  seen  divided  by  the  total  number  of 
young  (dead  and  alive)  counted. 

2 

27.  Nest  Density;.  Nest  density  was  determined  using  (a)  10m  sam- 

2 

pies,  (b)  100m  samples,  (c)  area  within  belt  transects  when  that  cen-> 
susing  method  was  employed,  or  (d)  total  number  of  nests  divided  by  the 
total  area  of  the  colony  (used  primarily  for  Herring  Gull  colonies  where 
the  nests  were  dispersed  over  an  entire  small  island). 

28.  Colony  Size:,  Measurements  were  taken  of  all  major  dimensions 
of  each  site  visited,  and  an  updated  sketch  of  each  island,  nesting 
area,  and/or  colony  site  was  constructed.  From  these  drawings  the  area 
of  each  1977  colony  was  determined.  On  small  islands  where  Herring 
Gull  nests  were  dispersed  over  the  entire  island  the  colony  size  was 
equated  with  the  island  size. 

29.  Increase  Iji  Available  Nesting  Area ;.  This  is  the  increase  in 
the  amount  of  new  land  exposed  within  a nesting  site  in  1977  over  1976, 
expressed  as  a percentage.  Table  D4  gives  the  mean  and  range  of  in- 
crease in  the  amount  of  available  nesting  area  for  the  various  colonies. 

30.  All  the  newly  exposed  beach  areas  around  the  natural  island 
nesting  sites  were  rock  (gravel,  cobble  and/or  boulder).  Clay  and  sand 
substates  were  found  only  on  the  dredged  material  islands. 
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TABLE  D3 

MEAN  TARSOMETATARSAL  LENGTH 
ARRANGED  BY  AGE  CLASS  AND  SPECIES 


Species 

Tarsal 

Length  (mm) 

Mean 

INI 

S.D. 

Range 

Herring  Gull 

class  1 

33.3 

(8) 

3.9 

25-37 

class  2a 

37.6 

(11) 

7.8 

23-50 

class  2b 

47. 5 

(8) 

4.4 

43-56 

class  3a 

52.0 

(23) 

1.9 

41-62 

class  3b 

61.1 

(115) 

2.2 

52.70 

Ring-billed  Gull 

class  1 

22.4 

(7) 

1.5 

20-24 

class  2a 

26.3 

(3) 

5.1 

22-32 

class  2b 

40.2 

(ft) 

2.8 

35-43 

class  3a 

44.8 

00) 

3.1 

40-49 

class  3b 

51.1 

(42) 

4.2 

41-57 

Common  Tern 

class  1 

9.0 

(7) 

1.2 

7-10 

class  2a 

16.2 

(13) 

2.1 

12-20 

class  2b 

18.6 

(20) 

0.9 

16-20 

class  3a 

19.7 

(10) 

0.7 

19-21 

class  3b 

20.2 

(19) 

0.8 

19-22 

TABLE  D4 

MEAN  NEST  DENSITY,  COLONY  SIZE 
INCREASE  IN  AVILABLE  NESTING  AREA,  AND  DEGREE  OF  UTILIZATION 


1 


OF  NEW  AREA 

Herring  Gull 

ARRANGED  BY  SPECIES 

Species 

Ring-billed  Gull 

Common  Tern 

2 

Nest  Density  (m  ) 

mean  (N) 

0.06  (24) 

0.80  (8) 

0.23  (7) 

S.D. 

0.08 

0.34 

0.18 

range 

0.01-0.38 

0.13-1.03 

0.08-0.50 

Colony  Size  (ha) 

mean  (N) 

1.43  (24) 

0.23  (8) 

0.09  (7) 

S.D. 

4.01 

0.22 

0.11 

range 

0.01-20.30 

0.01-0.53 

0.003-0.31 

Inc.  In  Available 

Nesting  Area  (%) 

mean  (N) 

114  (22) 

160  (6) 

276  (4) 

S.D. 

133 

101 

183 

range 

Degree  Of  Utilization 

24-643 

i 

67-295 

143-536 

Of  New  Area  (%) 

mean  (N) 

13  (22) 

47  (6) 

15  (4) 

S.D. 

12 

42 

23 

range 

0-41 

11-100 

0-48 
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31.  Degree  of  Utilization  of  New  Area,  The  degree  of  utilization 
is  expressed  as  a percentage  and  was  calculated  from  the  total  number  of 
neats  Located  in  the  newly  exposed  areas  divided  by  the  total  number  of 
nests  in  the  colony. 


POINT  LABARRK  ISLAND 


Latitude  45° 50'  Longitude  84*46'  4 km  SW 

Mackinac  County,  Michigan, 

visited  2 July  1977. 

Species : 

HERRING  CULL 

Active  nests: 

127 

Census  Method: 

total  count 

Change  from  1976: 

9%  increase 

Percent  Hatched: 

95% 

Nesting  Stage: 

feathered  young 

Age  of  Young: 

100%  3b-4 

X^=  64.8  mm 

Product  iv ity 

91% 

Nest  Density: 

0.12  nests/m 

Colony  Size: 

Increase  in  Ava i lable 

0.52  ha 

Nesting  Area: 

Degree  of  Utilization 

643% 

Of  New  Area 

36% 

Herring  Gulls}  The  low  water  levels  have  resulted  in  the  union  of  the 
two  formerly  separated  islands.  The  1 7 5 m long  shallow  (O.T>m)  water 
area  between  the  two  Islands  in  1976  is  presently  a 5 m wide  rocky 
isthmus.  Cobble  beaches  extending  from  9-45  m further  this  year  have 
increased  the  avilable  nesting  area  from  0.07  ha  (1976)  to  0.52  ha 
(1977),  an  increase  of  0.45  ha  or  643  percent. 

127  nests  represent  an  increase  of  11  nests  (9  percent) 
over  the  116  nests  present  in  1976.  46  nests  (36  percent)  were  on  newly 
exposed  areas.  .There;  were  no  nests  on  the  narrow  isthmus,  which  is 
probably  as  of  yet  still  awash  during  storms.  The  percent  hatched  w.is 
100  percent  in  the  preexisting  area  compared  with  87  percent  in  the  new 


The  nest  site  substrate  was  cobble.  One-third  of  the  nests 
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area. 


were  under  a canopy  of  woody  vegetation  (Sal  lx  interior,  Fraxlnus  sp. , 
Kibes  sp. , Prunus  vlrg Iniana , Cornus  stolonlf era,  Sambucus  pubens) . 

The  effect  of  the  birds  on  the  vegetation  appeared  negligible,  although 
it  is  possible  their  excrement  assisted  the  growth  of  the  few  plant 
species  present  on  an  otherwise  quite  sterile  rock  habitat. 


GREEN  ISI.AND 


33.  Latitude  45°50'  Longitude  84°45'  3.5  SW  St. 


Ignace,  i 
1977  and 

Species 
Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 

Nesting  Stage: 

Age  of  Young: 


Product iv  ity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  of  Utilization 
j Of  New  Area: 
mean  values  on  2nd  v 


[ackinac  County,  Michigan, v 

2 July  1977. 

RING-BILLED  GULL 
2,168 

total  count 
44%  increase 
79% 

downy  young 

50%  2b- 3b  (100%  3b-4) 

X *=  49.8mm  (54.8nun)l 

X = 244. Ogm 
w 

87%  2 

I.OL  nests/m 
0.33  ha 

83% 

16% 

t 07/02/77. 


sited  31  June 


HERRING  GULL 
644 

total  count 
9%  increase 
95% 

downy  young 
(100%  class  Ob-4)1 
(X  *=  63.9mm) 


95% 

0.019  nest/m 
3.37  ha 

62% 

13% 


Ring-billed  Gulls : The  two  halves  of  the  1976  colony,  formerly  separated 
by  a wet  nnrshy  area  oi  sedges  and  rushes*  were  united  this  year.  Al- 
though nesting  did  not  occur  throughout  this  newly  dried  land  bridge  new 
nests  did  encroach  into  it  from  both  sub-colonies.  The  area  of  the 


colony  increased  from  0.18  ha* (1976)  to  0,33  ha  (1977),  an  increase  of 
0.15  ha  or  83%. 


The  2,168  nests  represent  an  increase  of  662  nests  (44%)  over 
the  1,506  nests  present  in  1976.  346  nests  (16%)  were  on  newly  exposed 

areas.  The  nest  site  substrate  was  sand.  The  effect  of  paddling  by 
such  large  numbers  of  birds  and  the  chemical  strength  of  such  quantities 


1)15 


of  excrement  on  the  vegetation  was  most  evident.  The  number  of  plant 
species  present  within  the  colony  per  se  was  restricted  to  primarily 
five  (sandbar  willow,  curly  dock,  smartweed,  nettles  and  pineapple- 
weed)  and  many  of  these  appeared  "burned".  The  vegetation  was  clumped. 
The  soil  in  the  colony  was  guano-encrusted,  well-packed,  yet  slightly 
spongy. 

Herring  Gulls : Gravel  beaches  extending  5 m off  the  north  shore  and  10m 

off  the  south  shore  were  exposed  this  year  and  two  points  were  lengthened 

by  over  40  m.  The  available  nesting  area  increased  from  2.08  ha  (1976) 

to  3.37  ha  (1977),  an  increase  of  1.29  ha  or  62%. 

A total  of  644  nests  represents  an  increase  of  55  nests  (9%) 

over  the  589  nests  present  in  1976.  82  nests  (13%)  were  on  newly  exposed 

beaches.  The  nests  were  dispersed  over  the  entire  island.  The  nest 

site  substrate  was  80%  cobble  (50%  in  open/  50%  under  willow  and  red- 

osier  dogwood)  and  20%  upland  grass.  Paddling  severely  flattened  the 
2 

grass  within  lm  of  the  nests  and  puddled  runways  were  evident. 


Species: 

Active  Nests: 
Census  Method: 
Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 
Productivity: 

Nest  Density: 
Colony  Size: 


BLACK-CROWN F.D  NIGHT  HERON 

10 

total  count 
76%  increase 
100% 

downy/feathered  young 
88%  class  3a 
97%  2 

0.1  nests/m 
100  m 


2 

Black-crowned  Night  Herons:  Ten  nests  were  located  in  a 100m  area  of 
small  (5™)  trees  at  the  W end  of  the  island.  Nine  (90%)  of  the  nests 
were  in  white  cedar  and  one  (10%)  were  in  a quaking  aspen.  Nests  were 
1.5  - 3.0  m above  the  ground  with  one  nest  per  tree.  All  trees  were 
climbed  and  nest  contents  observed.  There  were  2.9  young  per  nest. 
Nineteen  young  were  banded.  The  area  below  nests  was  extremely  white- 
washed and  devoid  of  undercover  plants. 

Human  Activities:  The  waters  surrounding  Green  Island  are  heavily 
fished  by  sport  fishermen;  however,  their  visits  ashore  and  consequent 
disturbances,  appear  to  be  less  frequent  than  one  would  expect. 
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Apparently  the  colony's  smell  and  the  birds'  aggressiveness  at  present 
are  still  effective  deterrents  to  many  potential  intruders. 

ST.  MARTIN  ISLAND 


34. 


Latitude  45  58' 


Longitude  84  35'  12  km  Southwest 


of  Hessel,  Mackinac  County,  Michigan  visited  13  June  1977. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  of  Young: 
Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  of  Utilization 
Of  New  Area: 


COMMON  TERN 
54 

total  count 
800%  increase 
2% 

late  incubation 
class  1 
no  dead  2 

0. 45-nests/m 
120m 

151% 

0% 


Common  Terns:  The  gravel  beach  along  both  sides  of  the  point  was  10m 
wider  this  year,  thereby  increasing  the  available  nesting  area  from 
0.037  ha  (1976)  to  0.093  ha  (1977),  an  increase  of  0.056  ha  or  151%. 
There  were  no  nests  on  the  newly  exposed  gravel  beach.  The  small  pond 
on  the  point  was  completely  dried  up. 

Fifty- four  nests  represent  an  increase  of  48  nests  (800%)  over 
the  six  nests  present  in  1976.  Seventy  percent  of  the  eggs  were  within 
4-5  days  of  hatching  - using  the  flotation  method  and  ages  of  Hays  and 
LeCroy  (1971).  Five  eggs  were  pippedan(l  there  were  three  newly  hatched 
chicks. 

The  nest  site  substrate  was  50  percent  gravel  and  50  percent 
uplaud  grass.  There  was  no  significant  effect  of  the  birds  on  the 
vegetation. 

Herring  Culls : There  were  two  nests  in  the  open  on  the  preexisting 
gravel  beach,  but  not  within  the  boundaries  of  the  torn  colony.  The 
nests  contained  two  and  three  eggs,  in  late  incubation. 
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Ring-b illed  Culls : There  was  one  nest  in  the  open  on  the  preexisting 
gravel  beach,  but  not  within  the  boundaries  of  the  tern  colony.  The 
nest  contained  one  egg  in  early  incubation. 

Human  Activities:  A summer  cabin  is  located  within  250  m of  the  colony 
and  there  is  a small  wooden  boat  dock  on  the  point  itself.  In  talking 
with  the  owner  it  was  learned  that  his  two  young  boys  not  infrequently 
enter  the  colony  to  count  the  eggs  and  chicks,  but  apparently  do  not 
remove  or  destroy  any  of  either. 


ST.  MARTIN  SHOALS 


35.  Latitude 

45°57 ' Longitude  84°34' 

12.5  km  Southwest 

Hessel,  Mackinac  Gounty  Michigan,  visited 

13  June  and  26  July 

Species : 

HERRING  GULL 

RING-BILLED  GULL 

Active  Nests: 

439 

66 

Census  Method: 

total  count 

total  count 

Change  From  1976: 

30%  increase 

100%  increase 

Percent  Hatched: 

84% 

5% 

Nesting  Stage: 

feathered  young 

incubation 

Age  Of  Young: 

class  l-3b 

88%  class  1 

X = 4 5 . 9 mm 

X = 22.8  mm 

X1  = 338.6  gm 

X1  = 41.0  gm 

Productivity : 

9$%  „ 

lb0%  2 

Nest  Density: 

0.095  nests/m 

1.03„nests/in 

Colony  Size: 

Increase  in  Available 

0.83  ha 

64  m 

Nesting  Area: 
Degree  Of  Utilization 

295% 

295% 

Of  New  Area: 

32% 

100% 

Herring  Gulls:  The  low  water  levels  resulted  in  the  union  of  the  two 
islands  comprising  the  shoals  in  1976.  Boulder  beaches  extending  5-28m 
were  exposed  in  1977  increasing  the  available  nesting  area  from  0.21  ha 
(1976)  to  0.83  ha  (1977), an  increase  of  0.62  ha  or  295%. 

A total  of  439  nests  on  the  shoals  in  1977  represent  an  increase 
of  133  nests  (30%)  over  the  306  nests  present  in  1976.  A total  of  141 
nests  (32%)  were,  on  newly  exposed  beach.  Thus  it  appears  that  the  newly 
exposed  land  could  have  accommodated  the  full  increase  of  nesting  birds. 
The  influx  of  birds  may  have  come  from  nearby  Goose  Island  which  lost 
several  hundred  nesting  pairs  this  year. 
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The  nest  site  substrate  was  50%  cobble/boulder  and  50%  shrub/ 

herbaceous  vegetation.  The  nests  were  dispersed  over  the  entire  island. 

Puddling  severely  flattened  the  herbaceous  species  in  the  immediate 

vicinity  of  nests  under  vegetative  cover,  and  puddled  runways  through 

the  vegetation  were  evident.  Half  of  the  gulls  nested  on  the  open 

boulder  beach  areas  which  were  devoid  of  vegetation  at  this  date. 

A comparison  was  made  between  the  nesting  in  the  preexisting  area 

2 

and  the  newly  exposed  beach  area  using  4-100m  samples.  The  following 
table  shows  the  retarded  stage  of  nesting  (i.e.  lower  percent  hatched; 
younger  mean  age  of  chicks)  and  the  lower  nesting  density  in  the  newly 
exposed  area. 


Active  Nests: 

No.  Eggs: 

No.  Young: 

No.  Dead  Young 
Clutch  Size: 
Percent  Hatched: 
Age  Of  Young: 


HERRING  GULLS 

PREEXISTING  AREA 

298 

66 

616 

21 

2.36 

91% 

100%  class  2b-3b 

X =57.6  mm 

X1^  = 564 . 8 gm 
w 

2 

0.16  nests  /in 


NEWLY  EXPOSED  AREA 

141 

80 

116 

6 

1.43 

60% 

100%  class  l-2a 

X =38.6  mm 

XI  = 112.4  gm 
w 

2 

0.03  nests/m  ' 


Nest  Density: 

Ring-billed  Gulls : There  were  no  Ring-billed  Gulls  on  the  shoals  in 

2 

1976.  This  year  66  nesting  pairs  were  located  within  a 64  m area 
on  the  newly  exposed  boulder  beach,  which  was  devoid  of  vegetation. 


This  small  colony  appeared  to  be  approximately  three  weeks  retarded 
relative  to  other  previously  established  colonies  that  had  been  active 
during  1976,  such  as  the  Green  Island  colony  which  on  11  June  was 
79  percent  hatched  with  downy  young.  Historically,  St.  Martin  Shoals 
has  been  a significant  Ring-billed  Gull  colony,,  with -as  many  as  1000 
pairs  present  (1962).  As  the  lake  levels  continue  to  drop,  the  trend 
back  to  such  a status  could  quite  likely  also  continue. 

Human  Activities:  There  was  no  evidence  of  any  disturbing  human  ac- 
tivities. 
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GOOSE  ISLAND 


36.  Latitude  45°55'  Longitude  84°26'  8.5  km  south 

of  Hessel,  Mackinac  County,  Michigan, visited  31  May  1977 
and  15  June  1977. 


Species: 

HERRING  GULL 

Active  Nests: 

561 

Census  Method: 

total  count 

Change  From  1976: 

28%  decrease 

Percent  Hatched: 

38% 

Nesting  Stage: 

Hatching 

Age  Of  Young: 

class  l-2a  (80% 

class  3b) 

(X  = 

56.2  mm) 

1 (Xw= 

601.4  gm) 

Product Ivity : 

(80%) 1 2 

Nest  Density: 

0.05  nests/m 

Colony  Size: 

Increase  in  Available 

20.3  ha 

Nesting  Area: 

Degree  Of  Utilization 

51% 

Of  New  Area: 

6% 

*2nd  visit  06/15/77. 


Herring  Gulls:  The  cobble/boulder  beaches  on  the  east  and  west  shores 
were  7.5  - 15  m wider.  There  was  a 60  m extension  of  a point  on  the 
west  shore  and  a 50  m extension  effectively  filling  in  the  bay  at  the 
Southeast.  The  north  and  south  points  extended  up  to  30  m further. 

All  ponds  and  low,  marshy  interior  areas  were  dried  up.  The  size  of 
the  island  colony  thus  increased  from  13.4  ha  (1976)  to  20.3  ha  (1977), 
an  increase  of  6.9  ha  or  51%. 

The  56i  nests  represent  a decrease  of  218  nests  (28%)  from  the 
779  nests  present  in  1976.  From  1972-76  (the  high  water  period)  an 
average  of  735  nests  (676-797)  had  been  counted  on  the  island  each  year. 
The  influx  of  100+  birds  into  the  Goose  Island  colony  during  1973  •was 
most  likely  from  neighboring  low-lying  islands  (such  as  St.  Martin 
Shoals)  that  were  inundated  by  the  high  water  levels.  With  1977  lower 
water  levels  and  the  reemergence  of  these  low-lying  islands,  it  appears 
that  some  of  the  birds  are  returning  to  these  former  nesting  sites  in- 
stead of  to  Goose  Island.  St.  Martin  Shoals  (10.5  km  to  the  West) 
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experienced  an  increase  of  133  nests  this  year  and  so  could  account  for 
over  half  of  the  reduced  nest  count. 

A total  of  32  nests  (6%)  were  on  the  newly  exposed  beaches.  The 
percent  hatched  in  the  new  areas  was  only  2%  compared  with  38%  in  pre- 
existing areas.  The  mean  clutch  size  was  2.15  and  2.34  in  the  new  and 
preexisting  areas,  respectively. 

On  29  May  1976,  two  aggregations  of  36  and  19  Herring  Gull  eggs 
were  found  on  the  north  point.  They  did  not  have  the  appearance  of 
having  been  "piled  up"  by  a human  intruder.  This  season  out  of  74 
nests  on  the  open  gravel  beach  of  the  north  point,  5 nests  (7%)  with 
abnormally  large  clutches  were  found.  The  nest  contents  were  6 eggs, 

10  eggs,  8 eggs  (one  of  which  was  pipped)  with  one  newly  hatched 
chick,  12  eggs,  and  13  eggs.  The  cause  of  such  abnormal  clutches,  let 
alone  the  high  incidence  (7%)  of  their  occurence,  remains  open  to 
speculation. 

The  nest  site  substrates  were  70%  cobble  (60%  on  open  beach  and 

40%  under  woody  shrubs,  predominantly  Cornus  stolonifera)  and  30%  dirt 

(under  Thuja  occidentalis) . The  effect  of  the  birds  on  the  vegetation 

was  practically  negligible  since  most  of  the  nests  were  either  on  the 

open  beach  or  under  dogwood  or  cedar  canopies  that  were  dense  enough  to 

preclude  much  of  any  herbaceous  under-story.  What  herbaceous  vegetation 
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there  was  within  the  immediate  vicinity  (1  m ) of  nests  was  usually 
well  flattened  by  puddling.  The  birds'  excrement  possibly  assisted  the 
growth  of  several  species  (Geranium  robertianum,  Pastinaca  sativa,  Rhus 
radicans)  growing  on  the  otherwise  sterile  rock  beaches. 


Species: 

Active  Nests: 
Census  Method: 
Change. From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 
Productivity: 

Nest  Density: 
Colony  Size: 


GREAT  BLUE  HERON 
67 

total  count 
11%  decrease 
81%  ' 

hatching/downy  young 

class  1 

98% 

0.01  nests/m 
0.5  ha 


BLACK-CROWNED  HERON 
13 

total  count 
30%  increase 
69% 

hatching /downy  young 
class  2a 
no  dead  2 

0.007  nests/m 
0. 2 ha 
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Great  Blue  Herons:  The  67  nests  represented  a decrease  of  eight  nests 
(11%)  from  the  75  nests  present  in  1976.  Two  newly-leafed  out  Populus 
balsamif era  with  ten  nests  in  them  were  blown  down  this  spring.  If  the 
number  of  breeding  pairs  present  was  the  same  as  in  1976,  it  would  ap- 
pear that  only  two  pair  had  renested,  either  rebuilding  (although  none 
of  the  nests  looked  like  scant,  first-year  nests)  or  reclaiming  formerly 
abandoned  nest  platforms. 

Ninety-seven  percent  of  the  nest  trees  were  deciduous  (42% 

Populus  balsamif era,  38%  Be tula  alba,  15%  Populus  tremuloides , 3%  Ulrnus 
americana,  2%  Pyrus  americana)  and  3%  were  confierous  (100%  Thuj a 
occidentalis) . Forty-two  nest  trees  supported  from  1-5  nests,  with  an 
average  of  1.6  nests  per  tree. 

The  ground  and  herbaceous  vegetation  directly  under  the  nests 
were  heavily  whitewashed,  however,  there  was  no  readily  apparent  effect 
(either  stunting  or  stimulating)  of  the  excrement  on  the  plant  growth. 
Black-crowned  Night  Herons:  The.  13  nests  represented  an  increase  of 
3 nests  (30%)  over  the  10  nests  present  in  1976.  All  the  nest  trees 
were  conifers  (Thuja  occidentalis).  The  nest  trees  were  relatively 
well  spaced  from  each  other  and  only  supported  one  nest  each.  Except 
for  some  whitewashing  of  the  lower  branches  and  the  sparse  ground  cover 
there  did  not  appear  to  be  any  outstanding  effects  of  the  nesting  birds 
on  the  vegetation. 

Human  Activities:  The  waters  around  Goose  Island  have  been  stocked  with 
lake  trout  over  the  past  four  years  and  are  heavily  fished  by  sport 
fishermen.  Undoubtedly  some  of  these  fishermen  and  other  recreational 
boaters,  go  ashore.  The  remains  of  a recent  campfire  was  seen  on  one  of 
the  beaches. 

BUSH  BAY  ROCKS 

37.  Latitude  45°59'  Longitude  84°15'  7.5  km  KSE 

Cedarville,  Chippewa  County,  Michigan, visited  18  June  1977, 
Common  Terns : The  eight  nests  present  represented  a decrease  of  11 
nests  (58%)  from  the  19  nests  present  in  1976.  All  eight  nests  were 
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empty.  Twelve  eggs,  all  with  tooth  puncture  marks  or  broken,  were  found 
in  a crevice  under  a short  overhanging  slab  of  rock.  Back  in  the  crevice 
was  what  appeared  to  be  a nest  of  dried  grasses  of  some  small  rodent  or 
insectivore.  Three  of  the  eggs  were  in  this  nest  material.  Three  of 
the  eggs  were  empty,  four  were  apparently  infertile,  one  contained  a 
half-term  embryo,  and  four  contained  chicks  fully  developed  (three  of 
these  eggs  were  even  pipped).  It  appears  the  entire  colony  failed  be- 
cause of  this  predation.  Adult  terns  were  overhead. 

Herring  Gulls : There  was  one  nest  containing  two  eggs  in  1977.  Two 
nests  were  present  in  1976.  The  nest  was  located  on  the  top  oi  a bould- 
er under  a balsam  poplar  sapling,  one  of  the  two  locations  used  in  1976. 

CROW  ISLAND 

38.  Latitude  A5°58'  Longitude  8A°1  A ' 9 km  ESE  Cedarville, 

Mackinac  County,  Michigan,  visited  13  June  1977. 


Species : 

HERRING  GULL 

GREAT  BLUE  HERON 

Active  Nests: 

196 

11 

Census  Method: 

total  count 

total  count 

Change  From  1976: 

19%  decrease 

no  change 

Percent  Hatched: 

81% 

70% 

Nesting  Stage: 

feathered  young 

feathered  young 

Age  of  Young: 

80%  class  3a- 3b 

class  3a-3b 

X = 63.7  mm 

561.2  gm 
w 


Productivity : 

81%  2 

83% 

Nest  Density: 

0.13  nest  s/m 

0. 03., nests/m 

Colony  Size: 

Increase  in  Available 

1.11  ha 

AOOnr 

Nesting  Area: 

Degree  Of  Utilization 

102% 

38%  decrease 

Of  New  Area: 

10% 

0% 

Herring  Gulls:  The  entire  island  was  surrounded  by  a much  wider 
l^onlder  beach  in  1977.  The.  north  shore  was  5-7  m wider,  the  sout*h  ■ 
shore  was  10  m wider,  the  north  point  extended  an  additional  A2  m and 
the  south  end  of  the  island  was  60  m longer  and  50  m wide  at  the  end. 
This  doubled  the  size  of  the  island  colony  from  0.55  ha  (1976)  to 
1.11  ha  (1977),  an  increase  of  0.56  ha  or  102  percent. 
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The  19b  nests  represent  a decrease  of  45  nests  (19  percent)  from 
the  141  nests  present  in  1976.  Bear  Island  (0.3  km  to  the  Northeast) 
experienced  an  increase  of  26  nesting  pair  this  year  and  so  could  ac- 
count for  over  half  of  the  reduced  nest  count.  The  20  nests  (10  percent) 
on  newly  exposed  areas  were  on  the  two  points  (three  on  the  north  and 
17  on  the  south).  The  percent  hatched  was  only  33  percent  for  nests  In 
the  new  areas  compared  with  81  percent  in  the  preexisting  areas. 

The  nest  site  substrates  were  70  percent  boulder  and  30  percent 
soul  (under  woody  and  herbaceous  vegetation).  The  nests  were  dispersed 
over  the  entire  island.  Herbaceous  vegetation  in  the  immediate  vicinity 
of  the  nests  (especially  those  nests  in  the  clearing)  was  well  puddled 
and  runways  were  evident. 

Great  Blue  Herons:  One  class  3b  young  (primaries  3 cm  erupted;  rectrices 
l cm  erupted)  was  captured  on  the  ground  and  banded.  There  was  no  over- 
all change  in  the  number  of  nests  present  this  year.  The  nest  trees  were 
53  percent  coniferous  (100%  white  spruce)  and  43  percent  deciduous 
(60%  balsam  poplar,  20  Z quaking  aspen,  20%  white  birch).  Three  197b 
nests  were  not  active  this  year  (one  in  spruce,  one  in  cedar,  one  in 
birch).  However,  there  were  three  new  nests  in  three  balsam  poplars 
this  year,  which  accounted  for  the  change  in  percent  composition  of  nest 
trees  over  last  year's.  The  abandonment  and  relocation  of  several  nests 

in  effect  reduced  the  overall  size  of  the  area  over  which  the  heronry 

2 2 2 
was  spread  from  630  m (197b)  to  400  m (1977),  a decrease  oi  230  m~ 

or  38  percent.  The  nest  trees  were  spaced  2-18  n apart  (mean-  7 m)  and 

supported  only  one  nest  each.  Except  for  whitewashing  of  the  shrubs  and 

herbaceous  ground  cover  below  there  did  not  appear  to  be  any  significant 

effect  of  the  nesting  birds  on  the  vegetation. 

Human  Activities:  On  the  northwestern  end  of  the  island  is  a 7 m navi- 
gational tower  and  light  and  a wooden  dock  (3..  3m  x 10.5m).  In  the  past 
the  dock  was  used  by  local  commercial  fishermen  but  to  the  best  of  the 
author's  knowledge  its  current  use  is  very  infrequent,  if  at  all. 


D24 


BEAR  ISLAND 


39.  Latitude  45  58'  Longitude  84°14'  9.5  km  ESE  Cedarville, 

Mackinac  County,  Michigan, visited  13  June  1977. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  197b: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Produc t ivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


HERRING  GULL 
113 

total  count 
30  percent  increase 
Sb  percent 

80  percent  class  3a-3b 
92  percent  0 
0.09  nests/m 
0.21  ha 

91  percent 

7 percent 


Herring  Gulls:  The  boulder-strewn  shores  of  the  island  were  3-5m 
wider  in  1977.  The  north  and  south  points  were  20m  and  30m  longer 
in  1977.  The  total  area  of  the  island  was  almost  doubled,  from  0.11  ha 
(1976)  to  0.21  ha  (1977),  an  increase  of  0.10  ha  or  91  percent. 

The  113  nests  represent  an  increase  of  26  nests  (30  percent)  over 
the  87  nests  present  in  1976.  The  influx  of  birds  may  have  come  from 
Crow  Island  (0.5  km  to  the  Southwest)  which  experienced  a loss  of  45 
pairs  in  1977.  The  eight  nests  (7  percent)  on  newly  exposed  areas  were 
on  the  two  points  (one  on  the  north,  seven  on  the  south). 

The  nest  site  substrate  was  boulder.  The  nests  were  dispersed 
over  the  entire  island.  Twenty  percent  of  the  nests  were  under  red- 
osier  dogwood,  red-berried  elder  and/or  brambles.  There  was  no  sig- 
nificant effect  of  the  nesting  birds  on  this  vegetation. 


LITTLE  SADDLEBAG  ISLAND 


40.  Latitude  45°57'  Longitude  84°03'  12  km  WSW  DoTour, 

Chippewa  County,  Michigan  .visited  20  June  1977. 


Species : 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


HERRING  CULL 
96 

total  count 
25  percent  increase 
88  percent 
feathered  young 
100  percent  class  3b 
X = 60.2  min 
8§  percent  ^ 

0.035  nests/m 
0.52  ha 

108  percent 

8 percent 


Herring  Gulls:  The  boulder-strewn  shore  was  4-10  m wider  this  year. 

The  north  and  east  points  were  10  m and  30  m longer,  respectively. 

The  total  area  of  the  island  was  doubled,  from  0.25  ha  (1976)  to 
0.52  ha  (1977),  an  increase  of  0.27  ha  or  108  percent. 

The  96  nests  represent  an  increase  of  19  nests  (25  percent)  over 
the  77  nests  present  in  1976.  The  influx  of  birds  probably  came  from 
Saddlebag  Island  (1.2  km  to  the  Southeast)  which  experienced  a loss 
of  25  pairs  this  year.  Eight  nests  (8  percent)  were  on  the  newly 
exposed  beach  and  had  a percent  hatched  of  25  percent  compared  with  the 
91  percent  on  preexisting  areas. 

The  nests  were  dispersed  over  the  entire  island.  The  nest  site 
substrates  were  80  percent  boulder  and  20  percent  soil  (under  cedars). 
The  cedar  area  was  essentially  devoid  of  any  ground  cover;  however, 
runways  through  the  adjacent  touch-me-nots  were  evident. 


SADDLEBAG  ISLAND 


41.  Latitude  45°57'  Longitude  84°02'  11  km  WSW  DcTour,  Chippewa 

County,  Michigan , visited  20  June  1977. 


Species : 

Active  Nests: 
Census  Method: 
Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 
Colony  Size: 


HERRING  GULL  GREAT  BLUE  HERON 

309  15 

total  count  total  count 

7 percent  decrease.53  percent  decrease 


78  percent  87  percent 

feathered  young/  feathered  young 
renesting 

70  percent  class  class  3b 

3a-3b  X = 49.6  mm 
84  percent  9 no  dead 

0.05  nests/m“  0.012  ne 


1.11  ha 


no  dead  2 
0.012  nests/m 
0.13  ha 
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Increase  In  Available 
Nesting  Area: 

73  percent 

18 

percent 

Degree  Of  Utilization 

Of  New  Area: 

3 percent 

0 

percent 

Herring  Gulls:  The  cobble  bench  surrounding  the  Island  was  4-7  m 
wider  this  year  and  the  north  point  was  18  m longer.  The  total  size 
of  the  island  increased  from  0.64  ha  (1976)  to  1.11  ha  (1977),  an 
increase  of  0.47  ha  or  73  percent. 

The  309  nests  represent  a decrease  of  25  nests  (7  percent)  from 
the  334  nests  present  in  1976.  Little  Saddlebag  Island  (1.2  km  to  the 
northwest)  experienced  an  increase  of  19  nesting  pair  this  year  and  may 
account  where  these  birds  went.  Fifty-three  nests,  all  within  a 
continuous  sLrip  on  the  west  side  of  the  north  half  of  the  island, 
were  renesting  attempts  in  late  incubation.  This  area  was  in  the  im- 
mediate vicinity  of  a summer  cabin  and  the  possibility  seems  great  that 
the  initial  nesting  attempts  failed  because  of  human  intrusion.  Re- 
nesting  was  insignificant  throughout  the  remainder  of  the  colony  at  this 
date.  The  mean  clutch  size  of  the  renesting  attempts  was  2.30  (N-53). 

Eight  nests  (3  percent)  were  in  the  newly  exposed  areas.  The 
percent  hatched  in  the  new  areas  was  63  percent  compared  to  78  percent 
in  the  preexisting  areas  (even  including  renesting). 

Tiie  nests  were  dispersed  over  the  entire  island.  The  nest  site 
substrates  were  75  percent  cobble  and  25  percent  soil  (under  woody 
vegetation).  Except  for  puddling  of  the  soil  and  very  sparse  ground 
cover  in  the  immediate  area  of  the  nest  the  effect  of  the  nesting  birds 
on  the  vegetation  was  negligible. 

Great  Blue  Herons : The  15  nests  represent  a decrease  of:  17  nests 
(53  percent)  from  the  32  nests  present  in  1976.  Numerous  dead  quaking 
aspen,  white  birch  and  white  spruce  were  blown  down  throughout  the 
heronry.  Six  of  the  lost  nests  were  accounted  for  in  these  blown  down 
trees.  Two  of  the  nests  had  dead  adults  in  them.  All  of  the  current 
nest  trees  were  deciduous,  either  white  birch  or  quaking  aspen.  The 
loss  of  over  half  of  the  colony's  nests  reduced  the  size  of  the  area 
i>ver  which  the  heronry  was  spread  from  0.15  ha  (1976)  to  0.13  ha  (1977), 
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a reduction  ot'  0.02  ha  or  13  percent. 


The  woody  shrubs  (current,  brambles,  round-leafed  dogwood)  and 
herbaceous  plants  (yellow  bead-lily,  bunehberry,  star  Flower)  below 
the  nests  were  heavily  whitewashed.  There  apparently  was  a stimulating 
effect  of  the  excrement  on  the  growth  of  several  of  the  plant  species. 
At  least  the  yellow  bead-lily  and  bunehberry  were  tallest  ever  seen  on 
any  of  the  islands,  and  larger  than  on  other  non-heronry  parts  of  the 
is  land . 

Human  Act iv it les : The  disruptive  presence  of  the  habitation  on  the 
north  end  of  the  island  to  17  percent  of  the  nesting  Herring  Culls  was 
discussed  above.  Also  noteworthy  was  the  pile  of  fish  packing  crates 
on  the  narrow  portion  of  the  island.  Within  10  m of  these  boxes  were 
four  dead  Red-necked  Grebes  and  2 dead  Common  Loons.  Possibly  these 
birds  were  casualties  of  commercial  netting  operations. 


SOUTH  ISLAND 


42.  Latitude  43°57'  Longitude  83°58'  6.5  km  SW  DeTour, 

Chippewa  County,  Michigan  visited  20  dune  1977. 


Spec ies : 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  of  Young: 

Product iv  ity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  Now  Area: 


HERRING  GULL 
104 

total  count 
6 percent 
92  percent 
featherd  young 
75  percent  3b 
X *=  56.7  mm 
92  percent  7 
0.06  nests/m" 
0.46  ha 

188  percent 

13  percent 


Herring  Gulls:  The  cobble  beach  surrounding  the  Island  was  10-14  m 
wider  in  1977  and  the  north  and  south  points  wore  15  m and  20  m longer, 
respectively.  This  increased  the  size  of  the  island  from  0.16  ha 
(1976)  to  0.46  ha  (1977),  an  Increase  of  0.30  ha  or  188  peicent. 
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The  104  nests  represent  an  increase  of  six  nests  (6  percent)  over 
the  98  nests  present  in  1976.  North  Island  (0.3  km  to  the  northeast) 
lost  five  nesting  pairs  this  year  and  so  may  have  been  the  source  of  most 
of  the  new  birds.  The  14  nests  (13  percent)  on  the  newly  exposed  beach 
areas  were  all  on  the  southern  point.  The  percent  hatched  of  these 
nests  was  50  percent  compared  with  99  percent  for  nests  in  the  preexist- 
ing areas. 

The  nest  site  substrate  was  70  percent  cobble  and  30  percent  soil. 
There  was  essentially  no  ground  cover  under  the  woody  vegetation,  except 
spotted  touch-me-not  which  was  well  puddled  into  runways. 

NORTH  ISLAND 


43.  Latitude  45°58'  Longitude  83°58'  6 km  Southwest  DeTour, 

Chippewa  County,  Michigan, visited  20  June  1977. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Product ivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


HERRING  GULL 
26 

total  count 
16  percent  decrease 
81  percent 
feathered  young 
class  3b 
80  percent  9 
0.043  nests/m 
0 . 006  ha 

54  percent 

L2  percent 


Herring  Culls : The  boulder  beach  surrounding  the  island  was  5 m wider 


on  the  east,  10  m wider  on  the  west,  and  the  north  and  south  points  were 
25  and  30  m longer,  respectively.  The  size  of  the  island  increased  from 
0.775  ha  (1976)  to  1.194  ha  (1977),  an  increase  of  0.419  ha  or  54 

. • 

percent. 


The  26  nests  represent  a decrease  of  five  nests  (16  percent)  from 
the  31  nests  present  in  1976.  The  South  Island  colony  (0.3  km  to  the 
southwest)  count.  Three  nests  (12  percent)  were  on  newly  exposed  areas. 
None  of  these  nests  had  hatched  any  young,  while  the  percent  hatched 
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for  nests  in  the  preexisting  areas  was  91  percent. 

The  nest  site  substrate  was  boulder.  The  nests  were  dispersed 
over  the  entire  open  boulder  beach.  There  was  no  observable  effect 
of  the  nesting  birds  on  the  vegetation. 


CARLTON  BAY  ROCK 


44.  Latitude  45°58'  Longitude  83°56'  3.5  1cm  southwest 


DeTour,  Chippewa  County,  Michigan, visited  20  June  1977. 


Species : 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Produc t ivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


COMMON  TERN 
13 

number  of  adults  overhead/1.5 

48  percent  decrease 

78  percent 

downy  young 

90  percent  class  2a-2h 

X = 17.8  mm 

8^i  percent  9 

0.5  nests/m"" 

26  lit 

no  change 
N/A 


Common  Terns : The  13  nests  represent  a decrease  of  12  nests  (48  percent) 


from  the  25  nests  present  in  1976.  It  is  not  known  where  the  terns 


relocated,  if  indeed  they  did.  Other  tern  colonies  in  the  area  ex- 


perienced similar  population  declines,  with  no  new  colonies  becoming 
established. 


The  nest  site  substrate  was  the  top  of  the  boulder,  devoid  of 
vegetation  except  for  one  clump  of  Kentucky  bluegrass  (Poa  pratensls) 
at  the  very  north  edge.  The  young  were  dispersed  over  the  entire  upper 
surface  of  the  boulder.  The  top  of  the  boulder  is  2.5  m above  the 
water  level  and  is  now  approachable  from  the  mainland  by  wading. 


Herring  Culls:  The  one  pair  of  Herring  Culls  that  nested  in  the  only 
clump  of  vegetation  on  the  boulder  in  1976  was  not  present  in  1977. 


POINT  DETOUR  ISLAND  ROCKS 


45.  Latitude  45°57'  Longitude  83°55'  4 km  SSW  DeTour,  Chippewa 

County,  Michigan  visited  23  June  1977. 

Herring  Gulls:  No  birds  in  1977.  This  site  was  abandoned  with  the 
probable  cause  being  availability  of  nesting  sites  in  large  colonies 
nearby,  such  as  South  Island  (3.5  km  to  the  West).  Two  pairs  were 
present  in  1976. 


GRAVEL  ISLAND 


46.  Latitude  45°56'  Longitude  83°46'  10  km  South  Drummond, 

Chippewa  County,  Michigan  visited  29  June  1977. 


Species : 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 
Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


GREAT  BLUE  HERON 
3 

total  count 
25  percent  decrease 
100  percent 
feathered  young 
est.  class  3a-3b 
no  dead 
0.1~nests/m 
30m 


Great  Blue  Herons: 


50  percent  decrease 
N/A 

The  three  nests  represent  a decrease  of  one  nest 


(25  percent)  from  the  four  nests  present  in  1976.  One  nest  had  blow 

out  of  the  nest  tree.  The  loss  of  this  nest  reduced  the  size  of  the 
2 2 

heronry  from  60  ni‘  (1976)  to  30  m (1977),  a decrease  of  50  percent. 
The  three  nest  trees  were  quaking  aspen.  The  only  visible  effect  of 
the  nesting  birds  on  the  vegetation  was  the  whitewashing  of  the  under- 
story, primarily  Ribes  sp.  and  Rubus  sp. 


Herring  Gulls:  The  one  pair  of  gulls  that  nested  on  the  open  gravel 
beach  on  the  south  point  in  1976  was  not  present  in  1977.  The  cobble 
beach  was  20  m wider  on  the  east,  4 m wider  on  the  west  and  the  north 
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and  south  points  were  20  m and  25  m longer,  respectively.  The  size  of 
the  open  beach  habitat  as  a potential  gull  nesting  area  increased 
from  0.23  ha  (1976)  to  0.76  ha  (1977),  an  increase  of  0.53  ha  or  230 
percent . 

Ospreys:  The  active  Osprey  nest  at  the  south  end  of  the  island  was 
attended  by  one  adult  at  this  date.  A green  sprig  was  visible  in  the 
nest . 

Human  Activities:  Gravel  Island  is  currently  for  sale  as  part  of  the 
Cream  City  Subdivision  being  developed  by  Glen  Bailey  Developers  of 
Drummond  Island.  The  future  looks  dim  for  both  the  herons  and  the 
Osprey. 


SCAMMON  POINT 


47.  Latitude  45°56'  Longitude  83°38'  2 km  south  Johnswood, 


Chippewa  County,  Michigan,  visited  29  June  1977. 


Species: 

Active  Nests: 
Census  Method: 
Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  young: 
Producitivity : 
Nest  Density: 
Colony  Size: 


GREAT  BLUE  HERON 
40 

total  count 
33  percent  increase 
100  percent 
feathered  young 
est.  class  3b 
96  percent  ^ 

0.01  nests/m 
0.42  ha 


Great  Blue  Herons:  The  40  nests  represent  an  increase  of  10  nests 
(33  percent)  over  the  30  nests  present  in  1976.  The  1977  apparent 
large  increase  may  actually  be  less.  A total  nest  count  from  the 
ground  was  not  conducted  in  .1976,  rather  the  30  nests  was  an  aerial 
estimate  and  some  of  the  lower  nests  and/or  nests  in  evergreens  or 
leafed-out  deciduous  trees  may  have  been  hidden  from  view.  Adjacent 
to  the  present  heronry  was  a 0.2  ha  area  of  blown  over  trees.  Four 
blown-down  nests  were  found  among  the  fallen  trees.  The  nest  trees 
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wore  50  percent  coniferous  (white  spruce,  eastern  hemlock)  and  50  percent 
deciduous  (balsam  poplar,  quaking  aspen).  The  woody  vegetation 
(current,  brambles,  red-berried  elder)  under  the  nest  trees  was  heavily 
whitewashed . 


GOETZ  SHOALS 

48.  Latitude  46°04'  Longitude  83°34'  15  km  northeast  Drummond, 

Chippewa  County,  Michigan, visited  15  July  1976. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 
Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


HERRING  GULL 
17 

no.  adults/1.5 
new  colony 

feathered  young 
class  3b-4 

“ 2 
0.34  nests/m 

0.005  ha 
totally  new 
100  percent 


Herring  Culls : Goetz  Shoals  is  located  in  the  North  Channel  of  Lake 
Huron  400  m northwest  of  Shoal  Point  on  the  east  shore  of  Drummond 
Island,  Chippewa  County.  The  nest  site  substrate  was  cobble  and  bould- 
er, devoid  of  vegetation.  Talking  with  members  of  the  Goetz  Hunting 
Club,  which  owns  the  adjacent  beach  area,  it  appears  that  the  shoals 
has  a past  history  as  a colony  site.  Guils  (and  possibly  terns)  have 
nested  on  the  shoals  in  the  past  in  much  greater  numbers,  during  lower 
water  years  when  more  land  was  exposed. 
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CABLE  ISLAND 


49.  latitude  45°59'  Longitude  83°53'  1.5  km  southeast  DeTour, 

Chippewa  County,  Michigan, visited  22  June  1977. 


Species : 

HERRING  GULL 

Active  Nests: 

23 

Census  Method: 

total  count 

Change  From  1976: 

no  change 

Percent  Hatched: 

0 percent 

Nesting  Stage: 

egg  laying 

Age  Of  Young: 

no  young 

Productivity: 

no  young 

Nest  Density: 

0.014  nests/m' 

Colony  Size: 

Increase  In  Available 

0.23  ha 

Nesting  Area: 

Degree  Of  Utilization 

109  percent 

Of  New  Area: 

35  percent 

Herring  Gulls:  The  boulder  strewn  shore  was  extended  by  4-20  m.  The 
area  of  the  island  increased  from  0.11  ha  (1976)  to  0.23  ha  (1977),  an 
increase  of  0.12  ha  or  109  percent. 

The  same  number  of  nests  (23)  was  present  as  in  1976.  However, 
the  breeding  cycle  of  the  entire  colony  was  retarded  5-6  weeks  rela- 
tive to  other  gull  colonies  in  the  area.  Almost  all  nests  consisted  of 
empty,  newly  constructed  nest  cups.  Only  three  nests  contained  a total 
of  six  eggs.  The  probably  cause  for  such  a disruption  was  the  fact  that 
heavy  equipment  had  recently  been  on  the  island  the  the  northwestern 
point  between  the  shore  and  the  high  tension  wire  poles  was  excavated 
for  cable  repair.  This  area  of  the  island  remained  barren  earth  with 
tire  treadmarks  clearly  visible. 

Eight  nests  (35  percent)  were  on  the  newly  exposed  areas.  All  of 
these  nests  were  on  the  cast  shore  of  the  island  opposite  the  distur- 
bance. The  nest  site  substrate  was  50  percent  boulder  and  50  percent 
soil  (under  woody  vegetation,  primarily  cedar).  As  there  was  essen- 
tially no  understory  beneath  the  cedars,  the  effect  of  the  nesting  birds 
on  any  vegetation  was  negligible. 
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Human  Activities:  The  disturbance  o£  the  excavation  and  cable  repair 
work  to  the  colony  has  been  discussed  above.  Another  man-related  effect 
on  the  birds  has  been  discussed  above.  Another  man-related  effect  on 
the  birds  is  electrocution  by  the  high  tension  wires.  Seven  recently 
dead  adults  were  found  at  the  base  of  the  poles.  Nineteen  adults  and 
immatures  were  found  electrocuted  in  1976. 


WATSON  REEF  RUINS 

50.  Latitude  46°00'  Longitude  83°54'  J.k  km  north  DeTour, 
Chippewa  County,  Michigan, visited  22  June  1977. 

Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 

Percent  Hatched: 

Nesting  Stage: 

Age  of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 

Degree  Of  Utilization 
Of  New  Area: 


COMMON  TERN 
20 

total  count 
62  percent  decrease 
45  percent 

downy  young/renesting 
all  age  class  (l-3b) 
X^_=  16.0  mm 
no  dead  „ 

0.16  nests /m 
126  m 

143  percent  increase 
0 percent 


Common  Terns : The  20  nests  represent  a decrease  of  33  nests  (62 
percent)  from  the  53  nests  present  in  1976.  It  is  not  known  where  the 
terns  relocated,  if  indeed  they  did.  Other  colonies  in  the  area  have 
also  experienced  similar  declines,  with  no  new  colonies  becoming  es- 
tablished. (at  least  that  could  be  found).  None  of  the  nests  were  on 
any  new  if  exposed  land.  The  nest  site  substrate  was  rock  on  a man- 
made timber/rock  lattice  (i.e.  ruins).  No  vegetation  appeared  to  be 

effected  by  the  terns'  nesting  activities. 

2 

An  additional  237  m of  land,  primarily  boulders,  was  exposed 
out  to  the  north  (7m  x 11m)  and  to  the  south  (8m  x 20m)  of  the  western- 
most extreme  of  the  ruins.  Also  the  open  water  under  the  wooden  beams 
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at  the  eastern  end  of  the  ruins  was  dry.  (143  in  ).  This  increase  of 

2 2 
380  m (1977)  from  the  preexisting  265  m (1976)  was  an  increase  of 

2 

143  percent  to  a total  area  of  645  in  . 


Human  Activities:  A 60  m long  land  bridge  connecting  the  ruins  to  the 
mainland  at  a resort  area  has  been  created  by  the  low  water  levels, 
thereby  opening  up  the  colony  to  frequent  human  intrusion.  There  is 
a kid's  playhouse  built  of  driftwood  on  the  west  end  of  the  ruins, 
and  children  have  been  seen  playing  on  the  island.  Seven  broken  eggs 
were  found  (unassociated  with  nests)  at  the  west  edge  of  the  colony. 
Human  disturbance  was  probably  the  cause  for  the  renesting  and  resulted 
in  very  poor  breeding  success  for  the  colony  in  1977. 


LITTLE  CASS  ISLAND 


51.  Latitude  46°04 ' Longitude  83°54'  7.5  km  north  DeTour 

Chippewa  County,  Michigan  .visited  21  June  1977. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young 

Productivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area:  ..  • 


RING-BILLED  GULL 
2,063 

2 m belt  transects 
100  percent  increase 
77  percent 
feathered  young 
90  percent  class  3b 
X = 46.6  mm 
xj  = 376.5  gm 
9b  percent 
0.825  nests/m 
0.25  ha 

260  percent 

100  percent 


HERRING  GULL 
5 

total  count 
29  percent  decrease 

young 


2 

0.1  nests/m“ 
50  m 

decrease 
0_  percent 


Ring-billed  Gulls:  During  1976  Little  Cass  Island  consisted  of  0.0743 

2 

ha  of  half,  submerged  red-osier  dogwood  and  sandbar  willow,  and  50  m 
of  exposed  boulders.  The  woody  vegetation  was  continually  awash.  The 
low  water  levels  this  season  created  0.2675  ha  of  dry  land,  an  increase 
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of  0.1935  ha  or  260  percent.  The  island  was  composed  of  cobble  and 

boulders.  Besides  the  previously  established  dogwood  and  willow  there 
2 2 2 

were  3 clumps  (50  m ,4m,  1 m ) of  common  reed  over  1 m tall.  The 
Ring-billed  C.ull  colony  occupied  0.25  ha,  or  93  percent,  of  the  island's 
available  land  area.  The  nest  site  substrate  was  primarily  cobble  and 
boulder.  The  central  portion  of  the  island,  and  colony,  was  a spongy 
mass  of  mud  and  guano. 

The  2,063  nests  were  determined  form  two  2 m wide  belt  transects 
established  through  the  long  axis  of  the  colony.  The  number  and  con- 
tents of  each  nest  in  each  transect  wore  recorded.  A total  of  132  nests 

2 

were  counted  within  these  two  sample  areas  (combined  area=  160  m ). 

2 

A sample  density  of  0.825  nests/m  was  calculated  and  multiplied  by  the 

2 

total  area  of  the  colony  (2500  m ) to  determine  from  an  analysis  of  the 
nest  contents  within  these  two  sample  areas. 

There  were  no  Ring-billed  Gulls  present  in  1976.  The  2,063  pairs 
present  this  year  apparently  came  from  the  abandoned  Andrews  pairs  pre- 
sent this  apparently  came  from  the  abandoned  Andrews  Island  colony 
(l  km  to  the  southeast)  which  consisted  of  1,815  nesting  pairs  in  1976 
(see  Andrews  Island  report  for  possible  reasons  for  abandonment).  The 
Little  Cass  colony  had  248  more  nests  (14  percent)  than  were  formerly 
on  Andrews  Island.  However,  part  of  this  increase  may  simply  have 
been  due  to  errors  inherent  in  the  censusing  methods.  The  1976  Andrews 
Island  nest  count  was  a total  ground  count  and  on  8 June  (date  of  count) 
some  early  nests  may  have  been  obliterated  by  nest  material  robbing  and 
the  extensive  puddling  common  to  such  dense  colonies,  and  thus  not 
counted.  Population  size  based  on  the  belt  transects  established  in  the 
Little  Cass  colony,  like  any  sample,  assumed  equal  nest  density  through- 
out the  area  covered  by  the  colony,  when  in  fact  it  may  not  have  been. 
Thus,  while  the  Andrews  Island  colony  was  su.rely  a minimal  count  the  • 
Little  Cass  colony  may  have  been  slightly  exaggerated.  On  the  other 
hand,  if  the  Andrews  Island  site  was  less  favorable  or  its  dense  woody 
vegetation  limited  the  size  of  the  colony'  several  hundred  potential 
breeding  pairs  may  not  have  bred. 

Another  question  is  where  the  192  pairs  of  Ring-billed  Culls  came 
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from  that  nested  on  the  newly-created  Harbor  Island  Reef,  7 km  to  the 
east  southeast.  Their  presence  enlarges  the  difference  between  the 
197b  and  1977  breeding  populations  even  more,  and  further  suggests 
the  insufficiency  ot  the  Andrews  Island  site.  In  1976  the  Andrews 
Island  site  was  the  only  Ring-billed  Cull  colony  in  the  entire 
Po tag annis sing  Bay/Lower  St.  Mary's  River  Area.  Thus  the  1976  breeding 
population  in  this  whole  area  of  1,820  pairs  (including  five  nests  in 
one  small,  peripheral  colony)  increased  by  24  percent  (435  pair)  to  the 
1977  population  of  2,255  pair.  And  apparently  this  increase  was  pri- 
marily due  to  the  lowered  water  levels  and  the  resultant  creation 
(or  "re-emergence")  of  new,  more  suitable  nesting  habitats. 

Herring  Culls:  In  1976  seven  pairs  were  nesting  on  the  tops  of  boulders 
at  the  southeast  tip  of  the  island  (5  nests)  and  on  the  exposed  roots 
of  fallen  willow  and  ash  (2  nests).  The  two  nest  sites  on  the  tree 
roots  were  not  in  use  this  year.  These  sites  were  well  within  the 

2 

Ring-billed  Gull  colony.  The  five  1977  nests  were  in  teh  same  50  m 
area  of  boulders  and  represented  a decrease  of  two  nests  (29  percent) 
from  the  seven  nests  present  in  .1976, 

All  five  nests  were  empty  and  well-used,  with  guano  and  fish 
remains  all  around.  All  nests  seemingly  produced  some  young,  although 
no  young  were  seen  and  so  could  not  be  aged.  Adults  were  present  over- 
head . 


ANDREWS  ISLAND 

52.  Latitude  46°03'  Longitude  83°53'  7 km  north  DeTour, 

Chippewa  County,  Michigan, visited  21  June  1977. 

Ring-billed  Culls:  No  birds  were  nesting  in  1977,  but  1,815  pair  were 
there  in  1976.  The  colony  was  abandoned  (probable  cause:  availability 
of  two  newly  re-emerged  islands:  Little  Cass  Island  (1  km  to  the 
northwest)  and  Harbor  Island  Reef  ( 7 km  to  the  east  southeast). 
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There  are  several  possible  contributing  causes  for  the  abandon- 
ment of  the  Andrews  Island  site:  (1)  the  island  is  large  enough  (6  ha) 
to  support  mammalian  predators  the  year  around,  (2)  the  colony  was  lo- 
cated in  close  proximity  (34  m)  to  a large  summer  residential  complex, 
(3)  the  woody  vegetation  under  which  the  birds  nested  was  growing  den- 
ser, (4)  possibly  the  site  was  sort  of  a "last  resort"  when  Little  Cass 
Island  and/or  Harbor  Island  Reef  were  inundated  by  the  rising  lake 
levels  during  the  early  1970's.  With  their  "re-emergence"  the  birds 
returned.  (Harbor  Island  Reef  is  listed  in  the  literature  as  a former 
Ring-billed  Gull  colony  site,  although  Little  Cass  Island  was  not). 

During  the  21  June  1977  visit  1 noted  that  the  barren,  puddled 
earth  of  the  former  (1976)  nesting  area  was  being  rapidly  covered  by 
herbaceous  species  such  as  smartweed,  red  clover,  sweet  clover, 
cinquefoil,  yellow  rocket,  evening  primrose,  mullein,  dandelion,  and 
bluegrass.  All  plants  appeared  large  and  vigorous. 

MACOMB  ISLAND 

53.  Latitude  46°04'  Longitude  83°52'  9 km  north  DeTour, 

Chippewa  County,  Michigan,  visited  21  June  1977. 

Ring-billed  Culls:  No  birds  were  present  in  1977,  but  five  pairs  were 
present  in  1976.  The  birds  nested  on  a concrete  and  rock  pier  and  were 
merely  a small,  temporal  colony  peripheral  to  the  main  colony  on 
Andrews  Island  2 km  to  the  south.  The  birds  were  probably  assimilated 
into  one  of  the  large  colonies  on  Little  Cass  Island  or  Harbor  Island 
Reef. 

BACON  ISL4ND 

54.  Latitude  46°03'  Longitude  83°50'  7.5  km  northwest 

Drummond,  Chippewa  County,  Michigan,  visited  21  June  1977  . 


D39 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


Herring  Gulls:  The  gravel/cobble  beach  surrounding  the  island  was 

3-7.5  m wider  on  the  /east,  4 m wider  on  the  west  and  the  north  and  south 

/ 

points  were  2 m and  10  m longer,  respectively.  The  size  of  the  island 
increased  from  0.92  ha  (1976)  to  1.14  ha  (1977),  an  increase  of  0.22  ha 
or  24  percent. 

The  192  nests  represent  a decrease  of  four  nests  (2  percent)  from 
the  196  nests  present  in  1976.  There  were  no  nests  on  any  of  the  newly 
exposed  land.  The  nest  site  substrate  was  50  percent  boulder  and  50 
percent  soil  (between  boulders).  Puddling  and  excreta  prevented  any 
vegetation  from  growing  in  the  immediate  area  of  the  nest  site. 

BOW  ISLAND 

55.  Latitude  46°02'  Longitude  83°50'  6.5  km  northwest  Drummond, 

Chippewa  County,  Michigan,  visited  21  June  1977. 

Herring  Gulls:  No  birds  were  present  in  1977  but  seven  pair  were  pre- 
sent in  1976.  These  birds  may  have  been  part  of  the  1977  increase  of 
12  nests  on  Arrow  Island  1 km  to  the  south.  “* 


HERRING  CULL 
192 

total  count 
2 percent  decrease 
9S  percent 
feathered  young 
80  percent  class  3b 
X = 57.6  mm 
88  percent  9 
0.02  nests/rT 
1.14  ha 

24  percent  increase 
0 percent 


A 
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ARROW  ISLAND 


56.  Latitude  46*01'  Longitude  83  49'  6 km  west  Drummond, 

Chippewa  County,  Michigan,  visited  21  June  1977  , 


Spec ies : 

Active  Nests: 

Census  Method: 

Change  From  1976: 

Percent  Hatched: 

Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 

Degree  Of  Utilization 
Of  New  Area: 

Herring  Culls:  The  boulder  beach 


HERR INC  CULL 
33 

total  count 
57  percent  increase 
88  percent' 
feathered  young 
80  percent  class  3a-3b 
X “ 44.0  mm 
9^  percent  .> 

0.01  nests/in 
0 . 4 ha 

67  percent 

9 percent 

was  5 m wider  on  both  sides  of  the 


island  and  the  north  and  south  points  were  12  m and  6 in  longer,  res- 


pectively. The  size  of  the  island  increased  from  0.16  ha  or  67  percent. 


The  33  nests  represent  an  increase  of  12  nests  (57  percent)  over 
the  21  nests  present  in  1976.  The  influx  of  birds  may  have  come  from 
the  Bow  and/or  Bacon  Island  colonies  to  the  north,  both  of  which  ex- 


perienced declines  in  population  size.  There  were  three  nests 
(9  percent)  on  newly  exposed  areas.  The  percent  hatched  of  these  nests 
was  67  percent  compared  to  90  percent  for  nests  in  preexisting  areas. 


The  nest  site  substrate  was  50  percent  boulder  and  50  percent 
soil  (between  boulders).  Puddling  and  excreta  prevented  the  growth  of 
any  vegetation  in  the  immediate  area  of  the  nest. 


PROPELLER  ISLAND 

57.  Latitude  46*05'  Longitude  83°45*  6.5  km  north  Drummond, 

Chippewa  County,  Mich Igan,  v isited  22  June  1977. 

Species:  HERRING  CULL 

Active  Nests:  52 

Census  Method:  total  count 
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Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
New  Area: 


24  percent  decrease 
67  percent 

feathered  young/renesting 
90  percent  class  3b 
X = 59.9  nan 
9J*  percent  „ 

0.02  nests/m 
0.45  ha 

125  percent 


4 percent 

Herring  Gulls : The  low  water  levels  have  resulted  in  the  union  of  the 
two  formerly  separated  parts  of  the  island  with  a 12  m cobble  isthmus. 
The  small  red-osier  dogwood  island  that  was  awash  in  1976  is  now  above 
water  and  surrounded  by  a 3.5  m cobble  beach.  The  larger  island  on 
which  the  gulls  nested  in  1976,  was  surrounded  by  a 6-9  m wider  cobble/ 
boulder  beach  with  north,  east  and  south  points  extended  11,  15  and 
12  r.i  further,  respectively.  The  size  of  the  island  increased  from 
0.2  ha  (1976)  to  0.45  ha  (1977),  an  increase  of  0.25  ha  or  125  percent. 
The  predominant  plant  species  encroaching  over  the  newly  exposed  beach 
was  nightshade.  Also  present  were  smartweed,  nettle,  lamb ' s-quarters , 
spotted  touch-me-not,  red  clover  and  bluegrass. 

The  52  nests  represent  a decrease  of  16  nests  (24  percent)  from 
the  6S  nests  present  in  1976.  One-third  of  the  nests  (17)  were  still 
with  eggs  in  late  incubation.  These  renesting  attempts  may  be  attrib- 
utable to  human  intrusion  as  suggested  by  the  presence  of  a circular, 
stone  "fort"  that  someone  had  obviously  constructed  earlier  this 
spring. 


Two  nests  (4  percent)  were  on  newly  exposed  areas.  None  of  the 
eggs  in  these  nests  had  hatched,  compared  with  the  70  percent  hatched 
for  nests  in  preexisting  areas.  The  nest  site  substrate  was  60  percent 
cobble  and  40  percent  soil  (between  boulders).  Extensive  puddling  of 
the  vegetation  occured  in  the  area  of  the  nest  site  and  puddled  runways 
in  the  spotted  touch-me-not  were  evident. 
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HARBOR  ISLAND  RF.KF 


58.  Latitude  46°03'  Longitude  83°47'  A km  northwest  Drummond, 

Chippewa  County,  Michigan, v Lsited  22  June  1977. 

Species:  R I NO-HILLED  GULL  HERRING  GULL 

Active  Nests:  192  2 

Census  Method:  total  count  total  count 

Change  From  1976:  100  percent  increase  100  percent  increase 

Percent  Hatched:  79  percent 

Nesting  Stage:  feathered  young  young 

Age  Of  Young:  90  percent  class  3a-3b  - 

X = 48.5  mm 
XC=  379.5  gm 

Productivity:  98  percent  ^ - _ 

Nest  Density:  0.93  nests/m  0.02  nests/m 

Colony  Size:  0.032  ha  0.01  ha 

Increase  In  Available 

Nesting  Area:  totally  new  totally  new 

Degree  Of  Ut  i l I zat  ion 

Of  New  Area:  100  percent  100  percent 

Ring-bi 1 led  Gulls:  There  was  no  Island  in  1976.  Harbor  Island  Reef 

is  located  in  the  central  portion  of  l’otaganniss ing  Bay.  It  is  80  in 

long,  15  m at  its  widest,  7.5  m at  its  narrowest,  and  oriented  along 

a north  northeast-south  southwest  axis.  The  substrate  is  cobble  and 

2 

boulder.  There  were  three  clumps  ( each  approximately  15  m ) of  I m 
tall  common  reed,  and  smartweed  was  growing  up  on  t lie  south  half  of  t he 
island.  Smartweed,  nettles,  lamb' s-quarters  and  red  clover  were  pre- 
sent on  the  northern  part.  Bulrushes  were  growing  in  the  waters  off 
the  east  and  northeast  shores.  The  Ring-billed  Gulls  occupied  0.032  ha, 
or  30  percent,  of  the  island's  0.107  lia  total  area. 

The  192  nesting  pairs  probably  came  from  the  abandoned  Andrews 
Island  colony  ('see  reports  on  Andrews  Island  and  Little  Cass  Island). 

The  percent  hatched  and  nest  density  were  calculated  from  three  random 
2 

10  m samples.  The  nest  site  substrate  was  eobble/boulder . The  birds 
were  nesting  within  the  clumps  of  common  reed.  The  smartweed  was  still 
only  a few  centimeters  tall  at  tills  date  and  did  not  appear  effected 
by  the  nesting  birds. 

Herring  Gulls:  There  were  two  nests  on  the  north  end  of  the  island, 


30  m from  t lie  north  edge  of  the  Ring-billed  Gull  colony.  One  nest 


contained  one  rotten  egg  with  a dead,  2 cm-long  embryo  and  there  was 
one  dead,  class  2a  chick  flattened  in  the  bottom  of  the  other  nest. 

The  nests  appeared  well-used  (presence  of  guano  and  food  remains)  sug- 
gesting other  young  were  produced,  although  no  other  young  were  seen. 
Adults  were  overhead. 

The  two  nests  were  10  m apart.  The  nest  density  was  based  on  the 
amount  of  laud  within  5 m radiuses  of  the  nests.  The  nest  site  sub- 
strate was  cobble.  The  vegetative  growth  was  sparse  and  appeared  un- 
effected by  the  nesting  birds. 


HAST  PIPE  ISLAND  TWIN 


59.  Latitude  46°01'  Longitude  83°54'  4 km  north  DeTour, 


Chippewa  County, 

Species : 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


Michigan,  visited  21  June  1977. 

HERRING  GULL 
100 

total  count 
27  percent  increase 
92  percent 
feathered  young 
100  percent  class  3b 
X = 61.0  mm 
7Z  percent  ^ 

0.07  nests/m 
0.25  ha 

92  percent 

11  percent 


Herring  Gulls : The  cobble  beach  was  4 m wider  on  the  east,  6 m wider 


on  the  west  and  the  north  and  south  points  were  15  m and  20  nt  longer, 
respectively.  The  size  of  the  island  increased  from  0.13  ha  (1976)  to 
0.25  ha  (1977),  an  increase  of  0.12  ha  or  92  percent.  Smartweed,  yellow 


rocket  and  nettles  were  growing  up  in  thd  new  cobble  beach  areas. 


The  100  nests  represent  an  increase  of  21  nests  (27)  over  the  79 


nests  present  in  1976.  Eleven  nests  (11  percent)  were  on  the  newly 
exposed  areas,  and  had  a percent  hatched  of  only  36  percent  compared  to 
the  99  percent  of  nests  in  the  preexisting  areas. 

The  nest  site  substrate  was  cobble.  Puddling  prevented  nettles 


V 
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and  wild  parsnip  from  growing  in  the  immediate  vicinity  of  the  nest, 
and  runways  through  the  spotted  touch-me-not  were  evident. 


WEST  PIPE  ISLAND  TWIN 


60.  46°01'  Longitude  83°54'  4 km  north  DeTour,  Chippewa 

County,  Michigan,  visited  21  June  1977. 


Species: 

Active  Nests: 
Census  Method: 
Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 


HERRING  GULL 
145 

total  count 

5 percerc  increase 

97  percent 

feathered  young 

100  percent  class  3a-3b 

X = 56.3  nun 
t 


Productivity: 

Nest  Density: 

Colony  Size 
Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


79  percent  ^ 
0.06  nests/m 
0.23  ha 

64  percent 

14  percent 


Herring  Gulls : The  cobble  beach  surrounding  the  island  was  4-8  m wider 


on  the  east,  6-8  m wider  on  the  west  and  the  north  and  south  points 


were  5 m and  2 m longer,  respectively.  The  size  of  the  island  increased 
from  0.14  ha  (1976)  to  0.23  ha  (1977),  an  increase  of  0.09  ha  or  64 


percent.  Smartweed,  yellow  rocket  and  nettles  were  growing  up  on  the 
newly  exposed  cobble  beach  areas. 

The  145  nests  represent  an  increase  of  seven  nests  (5  percent) 
over  the  138  nests  present  in  1976.  Twenty  nests  (14  percent)  were 
on  newly  exposed  areas.  The  percent  hatched  of  these  nests  was  80 
percent  compared  to  99  percent  for  nests  in  preexisting  areas. 

The  nest  site  substrate  was  cobble.  Puddling  prevented  the 
growth  of  -nettles  and  wild  parsnip  in  the  immediate  area  of  the  nest. 
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SQUAW  ISLAND 


61.  Latitude  46°02'  Longitude  83°54'  5 km  north  DeTour, 

Chippewa  County,  Michigan, visited  21  June  1977. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


HERRING  GULL 
91 

total  count 
16  percent  decrease 

99  percent 
feathered  young 

100  percent  class  3b 

X = 60.6  mm 
t 

94  percent  9 
0.02  nests/m" 

0.54  ha 

29  percent 


Of  New  Area:  3 percent 

Herring  Gulls : The  boulder  beach  surrounding  the  island  was  6 m wider 
on  the  east,  4 m wider  on  the  west  and  the  north  and  south  points  were 
20  m and  10  m longer,  respectively.  The  size  of  the  island  increased 
from  0.42  ha  (1976)  to  0.54  ha  (1977),  an  increase  of  0.12  ha  or  29 
percent.  Smartweed,  yellow  rocket  and  nettles  were  growing  up  on  the 
newly  exposed  beach  areas. 

The  91  nests  represent  a decrease  of  17  nests  (16  percent)  from 
the  108  nests  present  in  1976.  Both  Pipe  Island  Twins  experienced  in- 
creases in  the  number  of  breeding  birds  this  year,  possibly  accounting 
for  the  Squaw  Island  colony's  losses. 

Three  nests  (3  percent)  were  on  the  newly  exposed  beach  area  of 
the  southern  point.  The  percent  hatched  was  100  percent  for  these 
three  nests  and  98  percent  for  all  nests  in  the  preexisting  areas. 

The  nests  site  substrate  was  70  percent  boulder  and  30  percent 
soil  (between  boulders).  Puddling  prevented  the  growth  of  nettles  in 
the  immediate  area  of  the  nest  itself  and  puddled  runways  were  evident 
throughout  the  patches  of  spotted  touch-me-not. 


MSS  REEF  1SIAND 


62.  Latitude  46  06'  Longitude  84°00'  5.5  km  east  northeast 

Raber,  Chippewa  County,  Michigan,  visited  22  June  1977. 


Species : 

Active  Nests: 

Census  Method: 

Change  From  1976: 

Percent  Hatched: 

Nesting  Stage: 

Age  Of  Young: 

Productivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 

Degree  Of  Utilization 
Of  New  Area: 

Herring  Cu  lls : The  cobble  beach 


HERRING  GULL 
43 

total  count 

9 percent  decrease 

98  percent 

feathered  young 

100  percent  class  3a-3b 

X = 58.8  mm 
t 

71  percent  „ 

0.02  nests/nT 
0.45  ha 

88  percent 

12  percent 

averaged  4 m wider  all  around  the 


island  and  the  northeast  point  extended  30  m further  this  year.  That 


central  portion  of  the  island  that  was  awash  in  1976  was  now  dry  land. 


The  size  of  the  island  increased  from  0.24  ha  (1976)  to  0.45  ha  (1977), 


an  increase  of  0.21  ha  or  88  percent.  Smartweed,  yellow  rocket,  nettles 


and  spotted  touch-me-not  were  growing  up  on  the  newly  exposed  beach 


areas. 


The  43  nests  represent  a decrease  of  four  nests  (9  percent)  from 
the  47  nests  present  in  1976.  Five  nests  (12  percent)  were  on  newly 
exposed  land,  and  were  80  percent  hatched  compared  to  the  100  percent 
hatched  for  nests  in  preexisting  areas. 

The  nest  site  substrate  was  cobble.  There  was  no  outstanding 
effect  of  the  birds  on  the  vegetation  except  puddling  in  the  immediate 
area  of  the  nests. 


ROUND  ISLAND 


63.  Latitude  46°06'  Longitude  84°01'  4 km  northeast  Raber, 

Chippewa  County,  Michigan,  visited  22  June  1977. 


1)47 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young : 
Productivity : 

Nest  Density: 

Colony  Size 
Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


GREAT  BLUE  HERON 
39 

total  count 
no  change 
100  percent 
feathered  young 
est.  class  3a-3b 
no  dead 
0.003  nests/m 
1.4  ha 

no  change 

N/A 


Great  Blue  Herons:  There  was  no  change  in  the  overall  size  of  the 
colony  (39  nests)  from  1976  to  1977.  However,  the  percent  composition 
of  nest  trees  did  change,  as  there  were  some  minor  relocations  of  nests. 
The  1977  nest  trees  were  all  deciduous  (72  percent  American  elm,  18 
percent  white  birch,  10  percent  sugar  maple)  and  supported  from  1-10 


nests  per  tree. 


The  understory  vegetation  (primarily  American  yew,  poison  ivy 
and  spotted  touch-me-not)  was  heavily  whitewashed.  The  fertilizing 
effect  of  the  heron  excrement  may  be  responsible  for  stimulating  the 
vigorous  growth  of  poison  ivy,  most  of  which  was  over  a meter  tall. 
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TWO  TREE  ISLAND 


64.  Latitude  46°12'  Longitude  84°05'  19.5  km  east  northeast 

Pickford,  Chippewa  County,  Michigan,  visited  14  June  1977. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 


HERRING  GULL 
46 

total  count 
10  percent  increase 
83  percent 
feathered  young 
90  percent  class  3a-3b 
X >*  54.4  mm 

95  percent  ^ 

0.05  nests/m 
0.17  ha 

89  percent 
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Degree  Of  Utilization 
Of  New  Area: 


L. 


0 percent 

Herr ing  Gulls : The  boulder  beach  surrounding  the  island  was  4 m wider 
on  the  east,  7 m wider  on  the  west  and  the  north  and  south  points  were 
both  8 m longer.  The  size  of  the  island  increased  from  0.09  ha  (1976) 
to  0.17  ha  (1977),  an  increase  of  0.08  ha  or  89  percent. 

The  46  nests  represent  an  increase  of  four  nests  (10  percent) 
over  the  42  nests  present  in  1976.  There  were  no  nests  on  the  newly 
exposed  boulder  beach.  The  nest  site  substrate  was  soil  between  the 
boulders.  The  nettles  and  spotted  touch-me-not  were  puddled  in  the 
immediate  area  of  the  nests  and  puddled  runways  were  evident. 


STEAMBOAT  ISLAND 


65.  Latitude  46°10'  Longitude  84°12'  12  km  east  northeast 


Pick ford,  Chippewa  County, 

Species : 

Active  Nests 
Census  Method: 

Change  From  1976: 

Percent  Hatched: 

Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 

Degree  Of  Utilization 
Of  New  Area: 

Herring  Culls: 


Michigan,  visited  14  June  1977. 

HERRING  GULL 
16 

total  count 
27  percent  decrease 
72  percent 

downy/feathcred  young 
50  percent  class  2a;  50  percent 
3a-3b  43.3  mm 

93  percent  ^ 

0.05  nests/m" 

0.07  ha 


133  percent 
0 percent 

The  boulder  beach  surrounding  the  island  was  3 m wider 


on  the  south,  6 m wider  on  the  north  and  the  west  point  was  8 m longer. 
The  east  point  extended  3 m beyond  last  year's  point  and  then,  making 
a 90°  angle,  extended  18  m due  south.  The  size  of  the  island  more 


than  doubled,  from  0.03  ha  (1976)  to  0.07  ha  (1977),  an  increase  of 
0.04  ha  or  133  percent. 


The  16  nests  represent  a decrease  of  6 nests  (27  percent)  from 
the  22  nests  present  in  1976.  There  were  no  nests  on  any  of  the  newly 
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exposed  areas.  The  nest  site  substrate  was  soil  between  the  boulders. 
Puddling  prevented  the  growth  of  nettles  in  the  immediate  area  of  the 
nests . 

ROCK  ISLAND 

66.  Latitude  46°23'  Longitude  84°09'  18  km  south  southeast 

Sault  Ste.  Marie,  Chippewa  County,  Michigan,  visited  28  June  1977. 

Species:  HERRING  GULL  GREAT  BLUE  HERON 

Active  Nests:  48  27 

Census  Method:  total  count  total  count 

Change  From  1976:  9 percent  decrease  17  percent  increase 

Percent  Hatched:  56  percent  100  percent  (1-3/nest) 

Nesting  Stage:  feathered  young/  feathered  young 

renesting 

Age  Of  Young:  100  percent  class  est.  3b-4 

3a-3b  X = 56.2  mm 

Productivity:  86  percent  ^ 93  percent  ^ 

Nest  Density:  0.014  nests/m  0.11  nests/m 

Colony  Size:  0.4  ha  250  m 

Increase  In  Available 

Nesting  Area:  38  percent  25  percent 

Degree  Of  Utilization 

Of  New  Area:  13  percent  7 percent 

Herring  Gulls:  The  boulder  beach  along  the  north  shore  averaged  3.5  m 
wider  this  year.  The  southeast  point,  middle  of  east  bay,  south  point, 
middle  of  west  bay  and  southwest  point  were  extended  5,  13,  6,  8 and  12 
m further,  respectively.  Spotted  touch-me-not  was  rapidly  growing  out 
into  the  former  bay  areas.  The  size  of  the  island  increased  from  0.29 
ha  (1976)  to  0.4  ha  (1977),  an  increase  of  0.11  ha  or  38  percent. 

The  48  nests  represent  a decrease  of  five  nests  (9  percent)  from 
the  53  nests  present  in  1976.  Fifteen  (36  percent)  of  the  42  nests  in 
the  preexisting  areas  of  the  colony  contained  eggs  or  were  empty,  newly 
constructed  nest  cups  that  were  renesting  attempts.  Six  nests  (13 
percent)  were  on  newly  exposed  areas.  The  percent  hatched  of  these 
nests  was  0 percent  compared  to  the  64  percent  for  nests  in  preexisting 
areas. 

The  nests  were  dispersed  over  the  entire  island.  The  nest  site 
substrate  was  boulder  (and  soil  between  the  boulders).  Herbaceous 
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vegetation  was  puddled  in  the  immediate  area  of  the  nests  and  puddled 
runways  through  the  spotted  touch-me-not  were  evident. 

Great  Blue  Herons:  The  27  nests  represent  an  increase  of  four  nests 
(17  percent)  over  the  23  nests  present  in  1976.  There  were  two  new 
nests  in  the  30-35  m tall  American  elm  that  contained  the  entire  colony 
in  1976.  Plus  another,  smaller  (20  in)  American  elm,  10  m to  the  south- 
west, also  supported  two  new  nests.  These  four  new  nesting  pairs 
probably  came  from  the  Gem  Island  colony  (5.5  kra  to  the  north  northwest) 
which  experienced  a loss  of  10  (23  percent)  of  its  nests  this  season. 

The  presence  of  an  additional  nest  tree  increased  the  colony  size  (i.e. 

2 

area  of  ground  over  which  the  nests  covered)  from  200  m (1976)  to 

2 2 
250  m (1977),  an  increase  of  50  m or  25  percent. 

The  large,  annual  quantities  of  heron  excrement  effectively  re- 
stricted any  plant  growth  within  about  3 m of  the  base  of  the  nest 
tree.  The  cow  parsnip  and  nettles  were  progressively  shorter  the  closer 
to  the  open  area  they  were.  Over  a distance  of  only  3-5  m the  height 
of  the  cow  parsnip  was  reduced  by  half.  And  many  individuals  of  both 
species  had  "burned"leaves  (i.e.  brown  and  curled). 


GEM  ISLAND 


67.  Latitude  46°26'  Longitude  84°11'  13.5  km  southeast  Sault 


Ste.  Marie,  Chippewa  County,  Michigan,  visited  28  June  1977.. 

HERRING  GULL  GREAT  BLUE  HERON 


Species : 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


29 

total  count 
7 percent  increase 
62  percent 
feathered  young 
80  percent  class  3a-3b 
X = 56.1  mm 

92  percent 
0.02  nests/m 
1.18  ha 

40  percent 

41  percent 


33 

total  count 
23  percent  decrease 
100  percent  (2-3/nest) 
feathered  young 
est.  class -3b-4 

94  percent  9 
0.037  nests/m 
0.089  ha 

7 percent  decrease 
N/A 


l 

I 

I 
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Herring  Gulls : The  northeast  shore  was  9 m wider  this  year,  the  north- 
west shore  3 m wider,  the  southwest  shore  3.5  m wider,  and  the  southeast 
bay  had  become  cobble/boulder  beach  out  to  a distance  of  22  m.  The 
southeast,  northeast,  northwest  and  southwest  points  were  8,  12,  9 and 
19  m longer,  respectively.  The  size  of  the  island  increased  from  0.84 
ha  (1976)  to  1.18  ha  (1977),  an  increase  of  0.34  ha  or  40  percent. 

The  29  nests  represent  an  increase  of  two  nests  (7  percent)  over 
the  27  nests  present  in  1976.  The  low  percent  hatched  (62  percent)  for 
the  colony  as  a whole  was  due  to  the  retarded  nesting  of  the  large  num- 
ber of  birds  utilizing  the  newly  exposed  beach  areas.  Forty-one  per- 
cent (12  nests)  of  the  29  total  nests  were  in  new  areas.  The  percent 
hatched  was  42  percent  for  nests  in  these  new  areas  compared  to  76  per- 
cent for  nests  in  preexisting  areas. 

The  nests  were  dispersed  over  the  entire  island.  The  nest  site 
substrate  was  boulder  (and  soil  between  the  boulders).  The  soil  and 
any  herbaceous  vegetation  was  well  puddled  in  the  immediate  vicinity 
of  the  nest  and  puddled  runways  through  the  spotted  touch-me-not  were 
evident. 

Great  Blue  Herons : The  33  nests  represent  a decrease  of  10  nests  (23 
percent)  from  the  43  present  in  1976.  Four  of  the  10  missing  nests 
were  accounted  for.  They  had  been  blown  down  essentially  intact.  Four 
pairs  possibly  relocated  on  Rock  Island  (5.5  km  to  the  south  southeast) 
thereby  accounting  for  the  increase  experienced  by  that  colony  this 
year. 

The  nest  trees  were  all  deciduous  (94  percent  American  elm,  6 
percent  white  birch)  and  supported  from  1-1.6  nests  per.  tree.  The  disuse 
of  one  former  nest  tree  reduced  the  size  of  the  colony  (i.e.  area  of 
ground  covered  by  the  nest  trees)  from  0.096  ha  (1976)  to  0.089  ha 
(1977),  an  decrease  of  0.007  ha  or  7 percent. 

The  ground  area  under  the  nest  trees  was  essentially  devoid  of 
vegetation.  However,  the  boulders  under  one  nest  tree  did  have  night- 
shade growing  on  them.  Otherwise  the  brambles,  cow  parsnip  and  nettles 
were  restricted  to  the  perimeter  of  this  barren  area  and  were  heavily 
whitewashed  and  frequently  appeared  "burned". 
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SOUTHWEST  NEEBISH  ISLAND 


68.  Latitude  46°13'  Longitude  84°10'  14.5  km  northeast 


Pickford,  Chippewa  County,  Michigan, visited  14  June  1977  and 
19  July  1977  . 


Species: 

Active  Nests: 
Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 


Productivity: 

Nest  Density: 

Colony  Size: 
increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 

Ring-billed  Gulls : 


RING-BILLED  GULL 

ISLAND  I 
451 

2 ra  belt  transects 

& total  count 

109  percent  increase 

67  percent 

feathered  young 

100  percent  class 

3a-3b  X = 47.9  mm 

X = 340b  gm 
w 

90  percent  est. 

0.93  nests/m 
0.1134  ha 

163  percent 

11  percent 


RING-BILLED  GULL 

ISLAND  II 
1,947 

point-quarter  method 

& total  count 

92  percent  increase 

58  percent 

feathered  young 

80  percent  class  3a-3b 

X = 46.5  mm 

Xt=  376.2  gm 
w 

90  percent  e^t. 

0.78  nests/m 
0.5  ha 


67  percent 
33  percent 

Although  the  lowered  water  levels  have  made  the  two 


islands  of  this  dredged  material  area  20  m closer,  they  still  remain  as 


two  separate  subcolonies.  Also,  different  census.ing  techniques  were 
employed  on  each  and  so  they  will  be  discussed  separately.  The  data 
of  these  two  subcolonies  were  combined  and  presented  in  a third  table. 
Subcolony  1^  The  east  and  west  shores  of  Island  I had  10  m wider  clay 
flats  exposed  and  its  north  and  south  ends  each  extended  out  15  m. 

This  increased  the  overall  size  of  the  island  from  0.0432  ha  (1976)  to 
0.1134  ha  (1977),  an  increase  of  0.0702  ha  or  163  percent. 

The  size  of  the  nesting  colony  more  than  doubled.  The  451  nests 

represent  an  increase  of  235  nests  (109  percent)  over  the  216  nests 

• ‘« 

present  in  1976.  A 2 m wide  belt  transect  was  established  through  the 
long  axis  of  the  colony  (10°  west  of  north).  The  number  and  contents 


of  each  nest  were  recorded.  The  total  number  of  nests  was  estimated 


using  the  formula: 


number  nests  in  sample  X 
area  of  sample  (m^) 


total  area  of  colony  (m  ) 
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Earlier  visits  to  other  colonies  had  shown  nesting  densities  to  be  less 
in  newly  exposed  areas,  therefore,  to  avoid  biases  and  probably  an  ex- 
aggerated estimate,  the  density  of  nests  within  the  belt  transect  sample 
was  used  only  to  determine  the  number  of  nests  in  that  portion  of  the 
colony  nesting  in  the  pre-existing  areas.  A total  nest  count  was  used 
to  determine  the  size  of  that  portion  of  the  colony  nesting  on  the  newly 
exposed  clay  beach  area.  The  total  nest  count  was  the  sum  of  these  two 
censuses.  Forty-nine  nests  (11  percent)  were  on  the  newly  exposed  clay 
beach.  The  percent  hatched  was  55  percent  for  these  nests  compared  with 
69  percent  for  nests  in  the  preexisting  area. 

The  nest  site  substrate  was  clay.  On  the  preexisting  area  of 
last  year's  colony  site  only  five  plant  species  were  growing  (common 
reed,  sandbar  willow,  red-osier  dogwood,  red-berried  elder,  and 
nettles).  The  birds  nested  throughout  clumps  of  these  species.  The 
guano-encrusted  clay  was  puddled  into  a well-packed  surface.  Lamb's- 
quarters  and  nettles  were  encroaching  onto  the  newly  exposed  clay 
"flats".  (See  following  section  on  vegetation  analysis  for  further 
details) . 

Subcolony  II ; The  clay  beach  was  8 m wider  on  the  east  shore  of  the 
colony  site  and  10  m wider  on  the  west.  The  pond  at  the  north  end  of 
the  colony  was  dried  up  and  this  new  area,  along  with  the  adjacent  san- 
dy area  which  lacked  any  nests  in  1976,  were  both  dense  nesting  sites 

[this  year.  The  beach  around  the  remainder  of  the  island  averaged  20  m 
wider  and  the  marshy  area  on  the  west  shore  was  dry.  The  area  of  the 
colony  increased  from  0.3  ha  (1976)  to  0.5  ha  (1977),  an  increase  of 
0.2  ha  or  67  percent. 

The  size  of  the  nesting  colony  almost  doubled.  The  1,947  nests 

represent  an  increase  of  932  nests  (92  percent)  over  the  1,015  nests 

present  in  1976.  A 125  m line  transect  was  established  through  the 

long,  north-south  axis  of  the  colony.  Fifty  random  points  on  the 

transect  were  picked  and  the  distance  from  the  center  point  to  the 

center  of  the  closest  nest  in  each  90°  quarter  was  measured.  The  total 

number  of  nests  was  estimated  using  the  formula:  total  area  of  colony 

(mean  distance) 2 
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Herbaceous 

Species 

common  reed 
nettle 

Woody  Species 
sandbar  willow 
red-berried  elder 
red-osier  dogwood 


1 


Relative 

Density 

Relative 

Coverage 

Relative 

Frequency 

Three-Way 

Importance 

Value 

73.2 

53.3 

60.9 

187.4 

26.8 

46.7 

39.1 

112.6 

88.0 

82.6 

50.0 

220.6 

11.1 

11.6 

25.0 

47.7 

0.9 

5.8 

25.0 

31.7 

Earlier  visits  to  other  colonies  had  shown  nesting  densities  to  be  less 
in  the  newly  exposed  areas,  therefore,  to  avoid  biases  and  probably  an 
exaggerated  estimate,  the  point-quarter  method  was  used  only  in  the  pre- 
existing areas  of  the  colony.  A total  nest  count  was  used  to  determine 
the  size  of  that  portion  of  the  colony  nesting  on  the  newly  exposed 
beach  areas.  The  total  number  of  active  nests  was  the  sum  of  these  two 
censuses. 

652  nests  (33  percent)  were  in  new  areas.  The  low,  overall  per- 
cent hatched  for  the  colony  as  a whole  was  due  to  the  retarded  nesting 
of  those  birds  utilizing  the  new  areas.  Hatching  was  only  21  percent 
for  these  nests  compared  to  83  percent  for  nests  in  pre-existing  areas. 

The  nest  site  substrate  was  clay.  The  clay  was  heavily  guano- 
encrusted  and  well-puddled.  The  number  of  plant  species  present  was 
restricted  (predominant  species  same  as  on  Island  I).  The  birds 
nested  throughout  the  dense  stands  of  common  reed  (sliich  was  2 m tall 
on  14  June)  and  under  the  elder,  dogwood  and  willow. 


Species : 

Active  Nests: 
Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 


Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Qf  New  Area: 


RING-BILLED  GULL 
TOTAL  (both  subcolonies) 

2,398 

belt  transect,  point-quarter  method 

& total  count 

90  percent  increase 

59  percent 

feathered  young 

90  percent  class  3a-3b 

X = 47.2  mm 

X=  321.4  gm 
w b 

90  percent  esjt. 

0.81  nests/m 

0.6134  ha 

79  percent 


29  percent 

Vegetation  Analysis:  This  was  conducted  on  19  July  1977.  As  the  vege- 
tation was  essentially  the  same  in  both  subcolonies,  the  detailed  ana- 
lysis conducted  on  Island  I was  considered  representative  for  the  colony 

as  a whole.  A line  transect  was  established  through  the  north-south 

2 

axis  of  the  colony.  The  herbaceous  species  were  sampled  in  1 m plots 


V 
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every  other  meter,  for  a total  of  15  sample  plots.  Woody  species  were 

sampled  in  two  16  m"  plots  4 m apart  along  the  transect.  The  number  of 

individual  plants  of  each  species  and  a visual  estimation  of  the  area 

covered  by  each  species  were  recorded.  Reiative  density,  coverage  and 

frequency  were  calculated  and  importance  values  were  assigned  to  each 

species.  These  values  are  presented  in  the  table  on  the  following  page. 

2 

Of  the  total  area  sampled  (47  m ) 62  percent  was  bare  and  38  percent 
had  vegetative  cover  (herbaceous  and/or  woody).  The  maximum  heights  of 
the  five  predominant  species  on  19  July  were:  sandbar  willow=  3 m, 
red-osier  dogwood=  2.5  m,  red-berried  elder=  2 m , and  ne.ttl.es=  2 m. 

MOON  ISLAND 

t 

69.  Latitude  46°13'  Longitude  84°10'  14.5  km  northeast 

Pickford,  Chippewa  County,  Michigan,  visited  14  June  1977  and 
19  July  1977. 


Spec  Les : 

Active  Nests: 
Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage  : 
Age  Of  Young: 


Productivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area : 


RING-BILLED  GULL 
1,673 

point-quarter  method  & 

total  count 

70  percent  increase 

69  percent 

feathered  young 

90  percent  class  2b-3b 

X = 44.5  mm 

X = 265.5  gm 
w 1 

90  percent  eat. 

0.73  nests/m 

0.5538  ha 

72  percent 


Of  New  Area:  19  percent. 

Ring-billed  Gulls:  In  1976  the  edges  of  the  colony  site  were  0. 5-1.0  m 
clay  bluffs  dropping  directly  to  the  water.  This  year  there  wore  10  m 
day  beaches  around  the  entire  area,  although  the  birds  only  nested  in 
the  inland  third  of  this  new  area.  The  former  inlet  and  marshy  area 
(with  scattered  willow)  at  the  northwest  corner  of  the  colony  site 
were  dry  and  being  utilized  by  t he.  birds  for  nesting.  Also,  t lie 


island's  resident  beaver  population  continued  to  open  up  new  nesting 

areas.  Additional  quaking  aspen  (15-20  cm  diameter)  were  cut  down  in 

the  main,  pre-existing  area  of  the  colony  site.  Also,  the  beaver  cut 

down  all  the  young  balsam  poplar  (average  diameter=  5 cm)  and  many  of 

2 

the  willow  saplings  over  a 15  m area  in  the  very  dense  willow  growth 
at  the  northeast  corner  of  the  colony.  This  "thinned-out"  area  con- 
tained nests  this  year.  The  beavers'  lodge  was  half  way  up  the  east 
shore  of  the  island,  300  m from  the  north  end  of  the  colony.  Thus  a 
total  of  0.2325  ha  of  newly  available  nesting  area  (newly  exposed  clay 
beaches,  dried  up  marsh,  beaver-cleared  area)  was  added  to  the  pre- 
existing 0.3213  ha  of  the  colony,  increasing  the  size  of  the  colony  to 
0.5538  ha,  an  increase  of  72  percent. 

The  1,673  nests  represent  an  increase  of  691  nests  (70  percent) 

over  the  982  nests  present  in  1976.  Two  line  transects  20  m apart  were 

established  perpendicular  to  an  east-west  base  line  across  the  north 

end  of  the  colony.  Fifty  random  points  on  the  transects  were  picked  and 

the  distance  from  the  center  point  to  the  center  of  the  closest  nest  in 

each  90°  quarter  was  measured.  The  total  number  of  nests  was  estimated 

using  the  formula:  total  area  of  colony 

(mean  distance)^ 

Earlier  visits  to  other  colonies  had  shown  nesting  densities  to  be  con- 
siderably less  in  newly  exposed  areas,  therefore,  to  avoid  biases  and 
possibly  an  exaggerated  estimate,  the  point-quarter  method  was  used  only 
in  the  pre-existing  areas  of  the  colony.  A total  nest  count  was  used 
to  determine  the  size  of  that  portion  of  the  colony  nesting  in  the  new 
areas.  The  total  number  of  active  nests  was  the  sum  of  these  two  cen- 
suses. A total  of  318  nests  (19  percent)  were  in  the  new  areas.  The 
percent  hatched  was  only  10  percent  for  these  nests,  compared  to  84 
percent  for  nests  in  the  pre-existing  areas. 

The  nest  site  substrate  was  clay,  which  was  heavily  guano- 
encrusted.  There  were  large,  heavily-puddled  areas  devoid  of  vegeta- 
tion. The  number  of  plant  species  in  the  main  area  of  the  colony  was 
restricted  to  seven  herbaceous  species  (common  reed,  quackgrass, 
brambles,  lamb's-quarters,  nettles,  milkweed,  and  white  sweet  clover) 
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and  three  woody  species  (quaking  aspen,  red-berried  elder  and  red- 
osier  dogwood) . The  birds  nested  throughout  the  dense  stands  of  common 
reed  (1.5  m tall  on  14  June).  Nesting  also  occured  under  the  fallen 
(i.e.  beaver-cut)  aspen  and  the  elder  and  dogwood.  Clumps  of  quack- 
grass,  lamb's-quarters  and  nettles  appeared  to  be  "thriving"  and  were 
up  to  75  cm  tall.  A few  scattered  brambles  and  milkweed  appeared  wilt- 
ed and  burned.  The  new  nesting  area  in  the  northwest  portion  of  the 
colony  supported  a greater  variety  (17)  of  species,  with  peach-leaf 
willow  being  dominant.  (See  following  section  on  vegetation  analysis 
for  further  details) . 

Vegetation  Analysis:  This  was  conducted  on  19  July  1977.  An  eastwest 

line  transect  was  established  across  the  entire  width  and  through  the 

center  of  the  main  colony  nesting  on  the  pre-existing  colony  site. 

This  was  to  distinguish  this  area  from  the  new  nesting  area  through 

which  a second  line  transect  was  run.  The  herbaceous  species  were 
2 

sampled  in  1 m plots  every  other  meter,  for  a total  of  24  sample 

2 

plots.  Woody  species  were  sampled  in  two  16  m plots  along  the  tran- 
sect. The  number  of  individual  plants  of  each  species  and  a visual 
estimation  of  the  area  covered  by  each  species  were  recorded.  Relative 
density,  coverage  and  frequency  were  calculated  and  importance  values 

were  assigned  to  each  species.  These  values  are  presented  in  the  fol- 

2 

lowing  table.  Of  the  total  area  sampled  (56  m ) 63  percent  was  bare 
and  37  percent  had  vegetation  cover  (herbaceous  and/or  woody) . The 
gulls'  excrement  appeared  to  have  a stimulating  effect  on  those  species 
capable  of  withstanding,  or  possibly  growing  tall  quickly  enough  to 
avoid,  severe  puddling.  The  maximum  heights  of  the  predominant  species 
on  19  July  were:  common  reed=  224  cm,  lamb's  quarters*  180  cm,  and 
quackgrass*  90  cm. 

A second  eastwest  line  transect  was  established  through  the  new 

nesting  area  in  the  northwest  portion  of  the  colony.  In  1976  this  area 

was  inundated,  with  only  scattered  shrubs  above  water.  The  herbaceous 

2 

species  were  sampled  in  1 m plots  every  other  meter,  for  a total  of 

2 

nine  sample  plots.  Woody  species  were  sampled  in  four  16  m plots 
every  4 m along  the  transect.  The  number  of  individual  plants  of  each 
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species  and  a visual  estimation  of  the  area  covered  by  each  species 
were  recorded.  Relative  density,  coverage  and  frequency  were  calcu- 
lated and  importance  values  were  assigned  to  each  species.  These  values 

2 

are  presented  in  the  following  table.  Of  the  total  area  sampled  (73  m ) 
35  percent  was  bare  and  65  percent  had  vegetation  cover  (herbaceous 
and/or  woody). 


Herbaceous 

Relative 

Relative 

Relative 

Three-Way 

Species 

Density 

Coverage 

Frequency 

Importance 

Value 

(Pre-existing 

Area) 

Lamb's  quarters 

20.8 

50.3 

34.3 

105.4 

Quackgrass 

57.2 

18.2 

22.9 

98.3 

Common  reed 

19.4 

21.2 

28.6 

69.2 

White  sweet  clover 

1.5 

8.0 

2.9 

12.4 

Nettle 

0.9 

1.2 

5.7 

7.8 

Milkweed 

0.2 

1.2 

5.7 

7.1 

Woody  Species 
(Pre-existing  Area) 
Red-berried  elder 

86.4 

84.2 

33.0 

203.6 

Quaking  aspen 

(New  Area) 

13.6 

15.8 

67.0 

96.4 

Common  reed 

17.4 

64.4 

23.3 

105.1 

Manna  grass 

44 . 6 

5.2 

6.7 

56.5 

Nettle 

12.0 

7.5 

13.3 

32.8 

Bluegrass 

12.0 

1.7 

6.7 

20.4 

Lamb ' s-quar ters 

2.5 

4.0 

10.0 

16.5 

Bone-set 

1.2 

1.7 

10.0 

12.9 

Plantain 

1.7 

5.7 

3.3 

10.7 

Red  clover 

1.7 

1.1 

6.7 

9.5 

Mullein 

0.4 

5.7 

3.3 

9.4 

Rush 

3.7 

0.6 

3.3 

7.6. 

Sedge 

1.7 

0.6 

3.3 

5.6 

Touch-me-not 

0.4 

0.6 

3.3 

4.3 

Pineapple-weed 

0.4 

0.6 

3.3 

4.3 

Tall  cinquefoil 

0.4 

0.6 

3.3 

4.3 

Woody  Species 
(New  Area) 

Peachleaf  willow 

82.3 

83.3 

75.0 

240.6 

Red-osier  dogwood 

17.6 

16.7 

25.0 

59.3 
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Herrins  Gulls:  There,  were  seven  nests  in  the  upland  vegetation  in  the 
central  portion  of  the  island.  This  was  11  fewer  nests  (61  percent) 
than  the  18  nests  present  in  1976.  Four  nests  were  empty  newly-con- 
structed nest  cups,  two  nests  had  one  egg,  and  one  nest  had  two  eggs. 

No  young  were  seen.  About  15  adults  were  overhead. 

The  area  of  this  upland  situation  was  1 ha.  Beavers  had  felled 
nine  15-25  cm  diameter  quaking  aspen  at  the  edge  of  this  open  field. 

SOUTHEAST  NEEBISH  ISLAND 

70.  Latitude  46°14'  Longitude  84°07'  19.5  kra  northeast  Pickford, 

Chippewa  County,  Michigan^ visited  14  June  1977  and  19  July  1977. 


Species: 

Active  Nests: 
Census  Method: 
Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 


Productivity: 
Nest  Density: 
Colony  Size: 


RING-BILLED  GULL 
55 

total  count 
15  percent  increase 
1 percent 
incubation 
class  1 (N=l) 


no  dead  . 
0.13  nests/m 
0.0421  ha 


COMMON  TERN 
45 

total  count 

67  percent  decrease 

9 percent 

late  incubation 

80  percent  class  1 

(N=5)  X = 10.2  nun 

X = 16.2  gm 
w ° 

67  percent  ^ 

0.15  nests/m 

0.312  ha 


Ring-billed  Gulls : The  rock-faced  walls  of  the  island  are  nearly  ver- 
tical, thus  the  lower  water  levels  had  no  effect  on  the  size  of  the 
available  nesting  area  on  the  top.  The  55  nests  represent  an  increase 
of  six  nests  (12  percent)  over  the  49  nests  present  in  1976.  The  nest- 
ing cycle  of  . this  small  colony  was  3-4  weeks  retarded  relative  to  the 
larger  colonies  southwest  of  Neebish  Island.  Also,  the  colony's  nest 
density  was  less  than  one-sixth  those  found  in  the  other  colonies. 

The  nest  site  substrate  was  upland  grass.  The  grass  appeared 
taller  within  the  colony.  Apparently  the  birds'  excrement  had  a stim- 
ulating effect.  Only  the  area  immediately  around  the  nest  itself  was 
puddled  to  any  extent. 

Vegetation  Analysis:  This  was  conducted  on  19  July  1977.  A line  tran- 
sect was  established  perpendicular  to  the  long  axis  of  the  island  and 
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ran  through  the  center  of  the  colony.  The  herbaceous  species  were  sara- 
2 

pled  in  1 m plots  every  other  meter,  for  a total  of  10  sample  plots. 

The  number  of  individual  plants  and  a visual  estimation  of  the  area 

covered  by  each  species  was  recorded.  Relative  density,  coverage  and 

frequency  were  calculated  and  importance  values  were  assigned  for  each 

species.  These  values  are  presented  in  the  following  table.  Of  the 

2 

total  area  sampled  (10  ui  ) 29  percent  was  bare  and  71  percent  had  veg- 
etation cover  (herbaceous) . 


Herbaceous 

Relative 

Relative 

Relative 

Three-Way 

Species 

(RGB  Colony) 

Density 

Coverage 

Frequency 

Importance 

Value 

Bluegrass 

80.6 

48.9 

21.3 

150.8 

Black  mustard 

7.9 

23.8 

14.9 

46 . 6 

Timothy 

6.8 

16.2 

19.1 

42.1 

Sheep  sorrel 

3.0 

3.2 

10.6 

16.8 

Yellow  rocket 

0.4 

2.8 

6.4 

9.6 

Field  daisy 

0.7 

2.0 

6.4 

9.1 

Dandelion 

0.3 

1.5 

6.4 

8.2 

Shepard' s-purse 

0.1 

0.4 

6.4 

6.9 

Smar tweed 

0.05 

0.4 

2.1 

2.6 

Penny  cress 

0.05 

0.3 

2.1 

2.5 

Lamb ' s-quar ters 

0.02 

0.3 

2.1 

2.4 

Fleabane 

0.02 

0.1 

2.1 

2.2 

Common  Terns:  The 

45  nests  represent  a decrease 

of  91  nests 

(67  per- 

cent)  from  the  134 

nests  present 

in  1976.  Flotation  of  the 

third  egg 

from  ten  randomly  selected  nests  showed  70  percent  of  the  clutches  to 
be  within  one  week  of  hatching. 

A smaller  percentage  (20  percent)  of  the  nests  were  on  the  bare 
rock  substrate  this  year.  A total  of  80  percent  of  the  nests  were  in 
the  upland  grass  (predominantly  Kentucky  bluegrass).  The  effect  of  the 
nesting  birds  on  the  vegetation  was  essentially  negligible. 

Vegetation  Analysis ; This  was  conducted  on  19  July  1977.  A line  tran- 
sect was  established  pe.rpendicular  to  the  long  axis  of  the  island  and 

through  the  approximate  center  of  the  colony.  The  herbaceous  species 
2 

were  sampled  in  1 m plots  every  other  meter,  for  a total  of  10  sample 
plots.  The  number  of  individual  plants  of  each  species  and  a visual 
estimation  of  the  area  covered  by  each  species  were  recorded.  Relative 
density,  coverage  and  frequency  were  calculated  and  importance  values 
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were  assigned 

to  each 

species . 

These  values  are 

presented  in 

the  fol- 

lowing  table. 

and  73  percent 

Of  the  total  area  sampled  (10  m ) 

had  herbaceous  cover. 

27  percent  was  bare 

Herbaceous 

Relative 

Relative 

Relative 

Three-Way 

Species 

Density 

Coverage 

Frequency 

Importance 

Value 

(CT  Colony) 

Bluegrass 

88.2 

66.2 

36.4 

190.8 

Timothy 

9.5 

11.7 

13.6 

34.8 

Red  clover 

0.6 

9.6 

18.2 

28.4 

Field  daisy 

0.9 

7.6 

13.6 

22.1 

Black  mustard 

0.6 

3.4 

9.1 

13.1 

Yellow  clover 

0.1 

1.4 

4.5 

6.0 

Penny  cress 

0.02 

0.1 

4.5 

4.6 

Herring  Gulls : The  one  pair  formerly  nesting  in  the  upland  grass  at 
the  north  end  of  the  island  was  not  present  in  1977. 


WEST  SUGAR  ISLAND  I 


71.  Latitude  46°26'  Longitude  84°15'  9.5  km  southeast  Sault 
Ste.  Marie,  Chippewa  County,  Michigan,  visited  28  June  1977  and 
12  July  1977. 


Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 
Percent  Hatched: 
Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area: 


COMMON  TERN 
116 

total  count 

17  percent  decrease 

22  percent 

hatching 

class  l-3b 

X^=  19.2  mm 

99  percent  ^ 

0.13  nests/m 
0.1725  ha 

275  percent 


Common  Terns: 


48  percent 

The  west  shore  of  the  island  was  6 m wider,  the  east  was 
2 m wider,  the  bay  shore  on  the  northeast  was  9 m wider,  and  the  north 
and  south  ends  extended  14  m and  35  m further,  respectively.  Smartweed, 
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yellow  rocket,  tumble-mustard,  lamb ' s-quarters  and  some  sandbar  willow 
were  encroaching  onto  the  new  sand  beaches.  The  pond  was  dried  up  and 
grown  over  with  cattail,  arrowhead,  willow,  smar tweed  and  yellow  rocket. 
The  size  of  the  island  almost  tripled,  from  0.046  ha  (1976)  to  0.1725 
ha  (1977)  , an  increase  of  0.1265  ha  or  275  percent. 

The  116  nests  represent  a decrease  of  23  nests  (17  percent)  from 
the  139  nests  present  in  1976.  Most  of  the  missing  pairs  probably 
nested  on  west  Sugar  Island  II,  1 km  to  the  north  northwest,  which  was 
a new  colony  with  44  nests  in  1977.  With  only  22  percent  of  the  colony 
hatched  on  28  June  the  colony  appeared  two  weeks  retarded,  at  least 
relative  to  the  northwest  Sugar  Island  colony  which  was  90  percent 
hatched  at  this  date  with  80  percent  of  its  young  class  3a  or  3b. 

A total  of  56  nests  were  on  the  newly  exposed  sand  beach  and  in 
the  area  of  the  dried  up  pond  (six  nests).  The  percent  hatched  was 
11  percent  for  nests  in  the  new  areas  compared  to  33  percent  for  nests 
in  pre-existing  areas.  In  1976,  20  percent  of  the  nests  were  under  the 
rather  dense  growth  of  willow.  This  year  there  were  practically  no 
nests  in  the  densest  areas  of  willow.  The  nest  site  substrate  was  sand 
and  the  effect  of  the  birds  on  the  vegetation  was  neligible. 

On  28  June  the  10  randomly  selected  young  aged  were  30  percent 
Class  2b,  30  percent  Class  3a,  and  40  percent  Class  3b.  However, 
numerous  nests  also  contained  pipped  eggs  and/or  newly  hatched  Class  1 
chicks.  On  12  July  an  estimated  25  percent  of  the  young  were  in  the 
air. 

Vegetation  Analysis:  This  conducted  on  12  July  1977.  An  east-west  line 
transect  was  established  across  the  width  of  the  island  and  through 
the  approximate  center  of  the  colony.  The  25  m transect  included  the 
rocks  on  the  east  shore,  the  sand  and  herbaceous  vegetation  east  of  the 
center,  the  willow  area  in  the  center  of  the  island,  and  the  newly  ex- 
posed sand  beach  area  on  the  west.  The  herbaceous  species  were  sampled 
2 

in  0.5  m plots  every  other  meter,  for  a total  of  12  sample  plots. 

Willow  was  the  only  sizable  (2  m tall)  woody  species  (the  others  were 
seedlings)  and  so  was  sampled  in  the  same  plots  with  the  herbaceous 
species.  The  number  of  individual  plants  of  each  species  and  a visual 
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estimation  of  the 

area  covered 

by  each  species  ' 

were  recorded. 

Relative 

density,  coverage 

and  frequency  were  calculated 

and  importance 

values 

were  assigned  to  each  species. 

These  values  ar 

e presented  in 

the  fol- 

lowing  table.  Of 

the  total  area  sampled  (6m) 

61  percent  was 

bare 

and  39  percent  had 

vegetation 

cover  (herbaceous 

and/or  woody). 

The 

maximum  heights  of 

the  five  predominant  species 

on  12  July  were: 

sandbar  willow=  2 

m,  smar tweed 

= 50  cm,  lamb' s-quar ter s=  40  cm. 

spotted 

touch-me-not=  30  cm,  and  bluegrass=  10  cm. 

Species 

Relative 

Relative 

Relative 

Three-Way 

Dens ity 

Coverage 

Frequency 

Importance 

Value 

Sandbar  willow 

34.1 

79.3 

37.0 

150.4 

B.luegrass 

20.9 

3.0 

11.1 

35.0 

Touch-me-not 

13.8 

5.6 

7.4 

26.8 

Lamb ' s-quar ters 

10.9 

0.9 

7.4 

19.2 

Smar tweed 

2.9 

3.7 

11.1 

17.7 

Field  sowthistle 

7.4 

3.2 

3.7 

14.3 

Balsam  poplar 

(seedlings) 

7.4 

1.3 

3.7 

12.4 

Sedge 

0.6 

1.5 

3.7 

5.8 

Nightshade 

0.6 

0.6 

3.7 

4.9 

Yellow  rocket 

0.6 

0.4 

3.7 

4.7 

Dandelion 

0.6 

0.2 

3.7 

4.5 

Sugar  maple 

(seedling) 

0.3 

0.2 

3.7 

4.2 

WEST 

SUGAR  ISLAND  11 

72.  Latitude  46°26*  Longitude  S4°15'  8 

km  southeast  Sault  Ste. 

Marie,  Chipp 

ewa  County, 

Michigan  visited 

2S  June  1977  and* 

12  July  1977 

• 

Species : 

COMMON  TERN 

Active  Nests: 

44 

Census  Method: 

total  count 

Change  From  1976: 

new  colony 

Percent  Hatched: 

52  percent 

1)65 


Nesting  Stage: 

Age  Of  Young: 

Productivity: 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 
Degree  Of  Utilization 
Of  New  Area : 


hatching 

class  l-3b 

X = 18.6  mm 
t 

97  percent  „ 
0.08  nests/m 
0.0512  ha 


totally  new 


100  percent 

Common  Terns : West  Sugar  Island  II  located  1 km  off  the  west  shore  of 
Sugar  Island  and  1 km  north  northeast  of  Six  Mile  Point  on  the  main- 
land. It  is  over  1 km  north  of  Island  I and  so  the  two  are  treated  as 
separate  colonies.  Northwest  Sugar  Island  is  1.8  km  to  the  north 
northwest  and  is  also  treated  separately.  Besides  it  is  composed  pri- 
marily of  clay  rather  than  sand.  Island  II  is  roughly  figure  eight 
shaped,  oriented  along  a north-south  axis  that  is  142  m long,  54  m 
at  its  widest  and  23  m at  its  narrowest.  The  area  of  the  island  was 
0.495  ha.  A total  of  95  percent  of  the  colony  (42  nests)  was  within 
a 0.0512  ha  area  on  the  north  point.  The  other  two  nests  were  at  the 
southeast  end  of  the  island. 

2 

The  central  portion  of  the  island  (831  m ) supported  a thick 
growth  of  upland  vegetation  including  balsam  poplar  (max.  ht.  3-4  m) , 
sandbar  willow,  dandelion,  yellow  rocket,  orange  hawkweed,  king  devil, 
common  buttercup,  common  yarrow,  field  bedstraw,  fleabane,  evening 
primrose,  red  clover,  yellow  clovers,  sweet  clover,  horsetail  rush, 
timothy  and  bluegrass.  Smartweed,  yellow  rocket  and  bluegrass  were 
growing  on  the  sand  beaches  and  points. 

The  entire  colony  of  44  nests  was  new.  The  birds  probably  came 
from  the  Northwest  Sugar  Island  I colony,  which  lost  23  nests. 

All  of  the  nests  were  on  sand.  The  20  random  young  aged  on 
28  June  were  of  all  ages:  20  percent  Class  2a,  20  percent  Class  2b, 

20  percent  Class  3a,  35  percent  Class  3b.  Several  newly  hatched  Class  I 
chicks  were  also  seen.  On  12  July  an  estimated  30  percent  of  the  young 
were  flying.  On  19  July,  from  the  air,  most  adults  and  young  appeared 
to  be  at  the  south  end  of  the  island.  At  this  date  the  south  end  was 
fairly  open  and  relatively  unvegetated,  while  the  north  end  was  densely 
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covered  with  smar tweed. 

Vegetation  Analysis:  This  was  conducted  on  12  July  1977.  As  this 
colony  was  new  and  situated  entirely  on  the  north  end  of  the  newly  ex- 
posed sand  beach,  an  east-west  line  transect  was  established  10  m south 
of  the  north  point.  This  put  the  30  m long  transect  through  the  approx- 
imate center  of  the  colony.  The  herbaceous  species  were  sampled  in 
2 

0.3  m plots  every  other  meter,  for  a total  of  15  sample  plots.  The 
number  of  individual  plants  of  each  species  and  a visual  estimation  of 


the  area  covered  by  each 

* 

species  were  recorded. 

Relative  density,  cov- 

erage  and  frequency  were 

calculated 

and  importance  values  were  assigned 

to  each  species.  These  values  are 

presented  in 

the  following 

table. 

Of  the  total  area  sampled 

(7.5  m ) 

64  percent  was  bare  and  36 

percent 

had  herbaceous  cover.  The  maximum 

heights  of  the  five  predominant 

species  on  12  July  were: 

smar tweed 

= 90  cm,  lamb 

1 s-quar ters= 

70  cm, 

white  sweet  clover=  15  cm 

i,  bluegrass=  10  cm,  and 

rush=  10  cm. 

Species 

Relative 

Relative 

Relative 

Three-Way 

Density 

Coverage 

Frequency 

Importance 

Value 

Smar tweed 

61.6 

67.9 

19.1 

148.6 

Bluegrass 

12.2 

7.3 

13.2 

32.7 

White  sweet  clover 

4.0 

6.4 

11.8 

22.2 

Lamb ' s-quarters 

3.3 

6.4 

10.3 

20.0 

Rush 

9.4 

1.6 

7.4 

18.4 

Sedge 

4.0 

1.9 

8.8 

14.7 

Red  clover 

2.6 

2.8 

8.8 

14.2 

Tumble-mus  tard 

1.8 

3.3 

8.8 

13.9 

Yellow  rocket 

U„4 

0.9 

5.9 

7.2 

Plantain 

0.4 

0.5 

1.5 

2.4 

Canada  thistle 

0.1 

0.5 

1.5 

2.1 

Yellow  clover 

0.1 

0.3 

1.5 

' 1.9 

Dandelion 

0.2 

0.2 

1.5 

1.9 

Herring  Gulls:  One  nest 

containing 

one  egg  was 

located  in  the  upland 

vegetation  in  the  center  of  the  island. 


NORTHWEST  SUGAR  ISLAND 


73.  Latitude  46°27'  Longitude  84°16'  6 km  southeast  Sault  Ste. 

Marie,  Chippewa  County,  Michigan,  visited  28  June  1977  and 

12  July  1977. 

Species: 

Active  Nests: 

Census  Method: 

Change  From  1976: 

Percent  Hatched: 

Nesting  Stage: 

Age  Of  Young: 

Productivity : 

Nest  Density: 

Colony  Size: 

Increase  In  Available 
Nesting  Area: 

Degree  Of  Utilization 
Of  New  Area: 

Common  Terns : The  newly  exposed  clay  beach  surrounding  the  island 
averaged  9 m wide.  The  size  of  the  island  increased  from  0.011  ha 
(1976)  to  0.07  ha  (1977),  an  increase  of  0.059  ha  or  536  percent.  Plant 
species  encroaching  onto  the  clay  beach  included  smartweed,  yellow 
rocket,  lamb ' s-quarters , common  yarrow,  red  clover  and  horsetail  rush. 

The  21  nests  represent  a decrease  of  60  nests  (74  percent)  from 
the  81  nests  present  in  1976.  Some  of  the  missing  pairs  probably  nested 
on  West  Sugar  Island  II  1.8  km  to  the  south  southeast,  which  was  a new 
colony  with  44  nests  this  year.  With  90  percent  of  its  clutches  hatched 
and  80  percent  of  its  young  Class  3a  or  3b  on  28  June,  the  colony's 
stage  of  nesting  was  2-3  weeks  ahead  of  the  other  two  islands'  tern 
colonies  to  the  south.  On  12  July  an  estimated  90  percent  of  the  young 
were  flying. 

The  nest  site  substrate  was  upland  grass  and  herbaceous  vegetation 
on  clay.  All  except  two  of  the  nests  were  in  the  thickly  vegetated,  pre- 
existing central  area  of  the  island.  The  other  two  nests  were  on  the 
newly  exposed,  open,  clay  "flats".  The  percent  hatched  for  these  two 
nests  was  0 percent  compared  with  89  percent  for  nests  on  the  pre- 


COMMON  TERN 
21 

total  count 

74  percent  decrease 

90  percent 

feathered  young 

80  percent  class  3a-3b 

X = 20.1  mm 
t 

96  percent  ^ 

0.168  nests/n 
0.07  ha 

536  percent 

10  percent 
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existing  colony  site.  The  grass  and  herbaceous  vegetation  in  the  immed- 
iate area  of  the  nests  was  flattened. 

Herring  Gulls : One  nest  containing  two  eggs  was  located  among  the  tern 

nests  in  the  upland  vegetation.  The  grass  in  the  immediate  vicinity  of 

the  nest  was  puddled  and  there  was  a muddy  (from  the  wet  clay),  extremely 

well-puddled  path  (25  cm  wide)  between  the  nest  and  the  1 m bluff  at  the 

edge  of  the  vegetation.  No  gulls  were  present  in  1976. 

Vegetation  Analysis:  This  was  conducted  on  12  July  1977.  As  the  island 

sloped  from  the  north  up  to  the  south  a north-south  line  transect  28  m 

long  was  established  through  the  center  of  the  colony.  The  herbaceous 

2 

species  were  sampled  in  0.5  m plots  every  other  meter,  for  a total  of 

14  sample  plots.  The  number  of  individual  plants  of  each  species  and  a 

visual  estimation  of  the  area  covered  by  each  species  were  recorded. 

Relative  density,  coverage  and  frequency  were  calculated  and  importance 

2 

values  were  assigned  to  each  species.  Of  the  total  sampled  (7m)  33 
percent  was  bare  and  67  percent  had  herbaceous  cover.  The  maximum 
heights  of  the  five  predominant  species  on  12  July  were:  glodcnrod= 

120  cm,  field  sowthistle=  100  cm,  bluegrass=  75  cm,  smartweed=  70  cm, 
and  horsetail  rush=  50  cm. 
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Herbaceous 

Species 

Bluegrass 

Smar tweed 

Horsetail  rush 

Goldenrod 

Field  sowthistle 

Canada  thistle 

Yellow  rocket 

Red  clover 

Tumble-mustard 

White  sweet  clover 

Common  yarrow 

Field  daisy 

Plantain 

Lamb’ s-quarters 

Timothy 

Orange  hawkweed 
Moss  (unid.) 
Dandelion 
Yellow  clover 
Fireweed 
Sedge 


Relative 

Density 

Relative 

Coverage 

55.8 

24.1 

16.7 

22.3 

12.4 

20.6 

4.5 

9.5 

2.2 

4.4 

1.1 

2.9 

0.8 

2.9 

1.2 

1.0 

0.2 

0.4 

0.6 

1.6 

1.1 

1.4 

0.3 

2.1 

0.6 

1.3 

0.6 

0.8 

0.8 

1.0 

0.4 

0.3 

0.04 

2.6 

0.7 

0.5 

0.1 

0.2 

0.04 

0.1 

0.04 

0.1 

Relative 

Three-Way 

Frequency 

Importance 

Value 

12.0 

91.9 

7.6 

46.6 

7.6 

40.6 

7.6 

21.6 

7.6 

14.2 

6.5 

10.5 

6.5 

10.2 

7.6 

9.8 

3.3 

9.3 

6.5 

00 

5.4 

7.9 

4.3 

6.7 

3.3 

5.2 

3.3 

4.7 

2.2 

4.0 

3.3 

4.0 

1.1 

3.7 

1.1 

2.3 

1.1 

1.4 

1.1 

1.2 

1.1 

1.2 
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APPENDIX  E : COLONIAL  SEABIRD  NESTING  COLONIES 
OK  THE  BEAVER  1SIJVNDS  ARCHIPELAGO 
NORTHERN  LAKE  MICHIGAN 


j 


I it  t roduet  ion 


l.  Thirteen  nose  ini’  sites  in  the  Beaver  Island  were  censused  in 
1977.  The  orientation  of  tl«>  islands  harboring  these  sites  and  distances 
from  the  mainland  are  indicated  on  Figure  Kl.  The  total  number  oi  active 
nests  is  summarized  l>elow: 


Great 

Herring  King- 

Common 

Gasp i an 

Blue 

Gull 

hi  1 led 

Tern 

Tern 

Heron 

Gu  1 1 

Grape  Islands 

0 

4 

1278 

1 1 

0 

East  West 

3 

6 

3660 

0 

0 

Gu 11  1 s 1 and 

0 

1 7 SO 

440 

0 

0 

Hat  Island 

0 

603 

0 

0 

686 

High  Island 

0 

7 

3442 

87 

116* 

High  Island  Shoals 

0 

0 

0 

0 

42* 

lie  aux  Galets 

0 

131 

2870 

0 

312 

V ism  ire  Island 

0 

738 

0 

0 

0 

Second  reef  west  of 

Pisml re 

0 

2 

0 

30 

0 

Squaw  Island  west 

0 

72 

0 

0 

0 

Shoe  Island 

0 

6 

0 

0 

b3* 

Trout  Island 

0 

10b 

0 

0 

0 

Whiskey  Island 

0 

13 

0 

0 

0 

3 

2937 

11690 

128 

998 

* Most  if  not  all  of 

Initial  attempt  and 

these  nests  were 

are  not  included 

pairs  renesting  after  an 

In  the  total. 

abort ive 

2.  An  initial  census  of  this  area  was  done  in  1976  and  published 
in  "Nesting  and  migration  areas  of  birds  in  the  II.  S.  ('.real  bakes",  by 
W.  C.  Scharf,  M.  F.rdman,  M.  Chamberlin  and  W.  Shugart,  1977.  Infor- 


mation from  Scharf  et  al . (1977)  is  not  repeated  in  the  1977  report  unless 


Kl 
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now  development s at  any  particular  site  deemed  it  necessary.  The  format 
followed  is  similar  to  19 76. 

MKTHODS 

3.  As  In  I97h,  1 was  Interested  in  obtaining  for  each  colony  the 
number  of  active  nests  and  an  Indleat  ion  of  breeding  chronology  based 
on  the  number  of  eggs  hatched.  Techniques  include  (a)  total  direct 
counts  of  nests,  eggs  and  chicks,  oi  (b)  it  the  colony  was  too  large  for 
direct  count,  1 counted  at  least  10  percent  of  the  nests  and  contents. 

In  large  llerrlnp,  (lull  colonies,  the  contents  ot  every  tenth  nest  was  re- 
corded. While  all  nests  were  st  ill  counted,  this  method  saves  consider- 
able time  because  the  nests  are  widely  dispersed  and  the  census  taker 
need  not  walk  to  every  nest.  In  larp.e  King-bi  1 led  Cull  colonies,  1 es- 
tablished i iti  with*  strips  everv  10  m through  the  nest  inp,  area  and  re- 
corded the  number  of  nests  and  contents  of  each  in  this  sample  area. 

The  total  number  of  nests  was  determined  by  extrapolating  from  tbe 
number  of  nests  per  meter  sepia  re  in  the  sample  area.  All  tern  nest 
were  counted. 

4.  The  census  methods  were  the  same  as  those  used  in  1976.  In 
the  individual  island  accounts  unless  otherwise  stated,  the  direct  count 
method  was  used.  On  several  occasions  l used  results  of  direct  counts 
by  observers  Francesca  .1.  Outhbert  (FJC)  and  Klizabeth  Howard  (Kll)  in- 
stead of  repenting  counts  which  would  have  perturbed  the  birds  unneces- 
sa  r i l y . 

5.  Vegetal  ion  was  sampled  on  six  of  the  13  sites.  Upon  arriving 
at  a nesting  site,  1 first  identified  areas  ol  different  vegetation 
associations  in  the  nesting  area.  1 then  randomly  placed  transects 
through  each  vegetation  type  from  the  edge  to  the  central  nesting  area 

or  across  the  island  if  it  was  narrow.  Herbaceous  vegetation  was  sampled 
by  determining  tor  each  species  the  percent  coverage  and  number  of  In- 
dividuals in  motor  square  quadrats  at  every  other  meter  along  this  t ran- 
2 

sect  line.  A 16  m quadrat  was  used  for  sampling  woody  vegetat  Ion 
(shrubs  and  small  trees).  Quadrats  Am  x 4m  were  placed  consecutively 


along  the  same  line  used  for  herbaceous  vegetation.  Percent  coverage 
and  number  of  Individuals  were  recorded  for  each  shrub.  Plant  species 
and  importance  values  are  indicated  in  Table  K1 . (page  E37).  Locations 
of  the  transects  are  indicated  on  Island  maps.  Some  factors  worthy  of 
note  in  the  1977  study  are: 

6.  Changes  in  Great  Lakes  water  levels.  One  is  tempted  to  hypoth- 
esis that  the  high  water  in  1973  through  1976  limited  the  amount  of  avail- 
able nesting  space  and  the  number  of  nesting  pairs.  This  may  be  partial- 
ly true. 

7.  Water  levels  in  Lake  Michigan  and  Lake  Huron  were  0.7  m above 
the  mean  1900-1976  levels  in  1976.  Water  had  been  at  this  level  since 
1973  (USAGE,  Detroit,  1977b).  Water  levels  had  declined  to  the  average 
1900-1976  level  by  April  and  May  1977  and  continued  a slow  decline.  By 
the  time  nesting  activity  commenced  in  April  additional  land  area  around 
nesting  sites  on  all  islands  except  Hat,  Trout  and  Whiskey  was  exposed. 
Apparently  adequate  nesting  space  on  the  remainder  of  the  islands,  except 
High  Island,  increased  from  20  to  90  percent  of  the  1976  size  (see  indi- 
vidual island  reports  for  actual  sir.es).  The  addition  to  High  Island 
was  sand  beach  which  was  not  prime  nesting  substrate  of  any  species  nest- 
ing in  the  area.  Areas  on  the  other  islands  were  judged  adequate  if  they 
were  above  and  beyond  the  reach  of  storm  waves  as  indicated  by  the  1977 
high  water  line,  and  if  the  substrate  of  the  newly  exposed  area  was 
nested  upon  by  birds  at  other  sites. 

8.  Only  on  Gull  Island  can  a correlation  between  increased  nest- 
ing area  and  increased  gull  nesting  numbers  bo  seen.  The  number  of  nest- 
ing Herring  Gulls  increased  by  40  percent  and  a new  or  revived  Ring-bill- 
ed Gull  colony  appeared  on  cobble  than  was  80  percent  under  water  in 
1976.  The  nesting  area  increased  by  approximately  30  percent. 

9.  On  East  and  West  Grape  Islands,  lie  aux  Galets  and  Pismire 
Island  the  nesting  population  remained  the  same  or  decreased.  All  had 
large  Ring-hilled  Gull  nesting  colonies  except  for  Pismire,  which  was 
exclusively  Herring  Gulls. 

10.  In  summary,  there  was  some  correlation  between  Increased  nest- 
ing area  and  the  number  of  pairs  nesting  at  one  Herring  Gull  colony  and 
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no  correlation  between  increased  nesting  area  and  the  number  of  pairs 
nesting  at  Ring-billed  Cull  colonies.  This  trend  suggests  that  the  Ring- 
billed Cull  population  in  at  least  this  area  of  Take  Michigan  is  not 
limited  in  size  by  available  nesting  space.  The  opposite  may  be  true  for 
Herring  Gulls. 

11.  Individual  site  selection  by  Ring-hilled  Culls.  Ring-billed 
Gulls  on  Fast  and  West  Crape  Islands  nested  totally  in  vegetated  areas 
in  1976  because  this  was  the  only  area  available.  In  1977,  the  newly 
exposed  cobble  beach  gave  returning  birds  a choice  between  heavily  vege- 
tated areas  and  unvegetated  areas.  In  1977,  10  percent  of  the  nests  on 
West  Grape  Island  and  over  SO  percent  on  Fast  Grape  Island  were  construct- 
ed on  the  newly  exposed  cobble.  The  same  number  of  pairs  present  in  both 
years  suggests  tin1  same  birds  returned  and  many  chose  to  nest  in  the  open 
despite  good  nesting  success  in  1976  in  vegetated  areas.  This  percentage 
probably  indicates  that  Ring-billed  Gulls  are  not  particularly  tenacious 
to  their  previous  nesting  sites  even  when  successful.  This  apparent  lack 
of  site  tenacity  in  some  Ring-billed  Gulls  could  allow  tiiis  species  to 
move  into  new  areas  more  rapidly  than  Herring  Gulls. 

CRATE  1 STANDS 


12.  In  1976  portions  of  a peninsula  extending  west  from  the  south- 
west corner  of  Hog  Island  were  inundated  by  high  water  creating  East  and 
West  Grape  Islands.  West  Grape  Island  was  separated  from  East  Grape  by 
600  m of  water  ami  East  Grape  from  Hog  Island  by  150  m of  water.  Lower 
water  levels  in  1977  have  exposed  a cobble  and  gravel  bar  which  connects 
East  Grape  to  Hog  Island,  but  for  purposes  of  this  report  it  will  still 
be  referred  to  as  East  Grape  Island. 

East  Grape  Island 

13.  1 at . 45°47:  Long.  085°24\  Size  7.520  ha 

Visit  I:  27  May,  16:30-18:00.  Clear  sky,  21°C,  16  kph  west  wind. 

(a)  Total  count  of  gull  nests  and  eggs,  (b)  updated  map. 
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Visit  2:  26  June,  11:00-13:00.  Ciear,  21°C,  24  kph  south. 

(a)  Sampled  vegetation,  (b)  counted  Common  Tern  nests  and  eggs, 
(c)  mapped  Common  Tern  nesting  area. 

Visit  3:  8 July,  17:00-17:30.  Partly  cloudy,  18°C,  24  kph  west, 

(a)  Visually  surveyed  productivity,  (b)  collected  plants, 

(c)  counted  Common  Tern  Nests  and  eggs. 


Species 

Nest ing 

area(ha) 

Active 

nests 

No. 

eggs 

No. 

chicks 

% 

hatch 

Dead 

chicks 

Herring  Gull 

— 

4 

12 

0 

0 

0 

Ring-billed 

Gull  0.210 

1278 

3234 

0 

0 

0 

Common  Tern 

0.010 

11 

(see  discussion  below) 

Herring  Cull.  Nests  were  not  aggregated. 

Ring-billed  Cull.  Of  the  1278  nests  present  in  1977,  744  (58  percent) 
were  placed  in  areas  that  were  covered  by  water  in  1976.  Of  these  nests, 
20  (2  percent)  were  placed  in  dead  red  osier  dogwood  shrubs  on  the  cobble 
beach  at  the  west  end  of  the  island,  and  724  (56  percent)  were  immediately 
to  the  south  of  the  1976  nesting  area  on  cobble  that  was  practically  de- 
void of  vegetation.  Only  534  (42  percent)  of  the  pairs  present  selected 
the  1976  area  that  had  abundant  vegetation.  On  27  May  1977,  I inspected 
eggs  from  50  different  nests  for  signs  of  hatching  and  found  shells  of 
eggs  in  7 nests  were  started.  This  indicated  pipping  would  occur  in  1-2 
days  and  hatching  in  3-4  days.  Flotation  of  eggs  from  20  other  nests  in- 
dicated hatching  was  5-10  days  away  (development  stages  extrapolated  from 
H3ys  and  LeCroy  1971).  Using  this  evidence  hatching  commenced  about  1 
June  and  peaked  about  6 June.  About  1/3  of  the  chicks  could  fly  on  8 
July  which  indicates  a similar  hatching  date.  Productivity  appeared  to 
be  very  good  on  8 July.  The  number  of  pairs  increased  1.1  percent  (1188 
active  nests  in  1976)  from  1976  and  hatching  was  similar  to  1976  as  3.3 
percent  of  eggs  present  had  hatched  by  28  May  1976. 
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Common  Torn.  Contonts  of  nests 


1 


4 eggs  3 eggs  1 chick,  1 egg  new  scrapes 

13  1 5 

0 7 0 3 


The  chick  present  on  29  Tune  could  not  be  found  on  8 July.  The  stages 
of  incubation  for  the  3-egg  clutches  present  on  8 July  were  four  within 
one  week  of  laying  and  three  within  3-3  days  of  hatching.  These  nests 
were  probably  not  very  successful.  The  nests  were  in  an  area  20  m x 5 ro 
that  was  underwater  in  19/6. 

Subst rate.  See  Seharf  et  al.  (1977).  The  nesting  area  used  in  1976  was 
unchanged.  Additinal  nesting  area  to  the  south  of  the  1976  nesting  area 
was  cobble  beach  with  scattered  boulders.  Much  of  the  cobble  was  covered 
with  dead  algae  and  interspersed  with  small  patches  of  sand. 

Vegetation  sampling.  flu  locations  of  two  north-south  transects  used  as 
bases  for  sampling  are  indicated  on  Figure  K2.  Plant  species  and  im- 
portance values  are  listed  in  Table  1. 

Effects  of  gull  nesting  on  vegetation.  Trampling  of  herbaceous  vegeta- 
tion was  not  as  heavy  as  in  1976  because  the  number  of  pairs  using  the 
vegetated  area  had  decreased  by  about  58  percent.  As  in  1976  most  of 
the  areas  between  the  woody  shrubs  (primarily  red  osier  dogwood)  had 
little  herbaceous  vegetat ion . 

Effects  of  water  on  the  nostir.,' area . The  impact  of  erosion  by  waves 

and  ice  and  the  potential  for  flooding  of  nests  has  been  lessened  by  the 
lower  water  levels  and  wider  beaches  in  1977.  The  surface  area  of  the 
island  increased  hy  50  percent  of  the  1976  size  (5.02  ha  in  1976)  and 
the  nesting  area  increased  by  42  percent  (0.150  ha  in  1976).  While 
there  was  ample  nesting  area  available,  the  nesting  population  increased 
only  one  percent . 


.’9  June 
8 July 
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West  Grape  Island 

14.  Lat.  45°47 ' Long.  085°25'  Size  9.10  ha 
Visit  1:  27  May,  13:00-16:00.  Clear  sky,  21°C,  10  kph  southwest  wind, 

(a)  Censused  gull  nests  and  contents,  (b)  counted  Great  Blue  Heron  nests, 
(c)  updated  maps. 

Visit  2:  24  June,  11:00-17:00.  Cloudy,  foggy,  18°C,  25-40  kph  west. 

(a)  Sampled  vegetation,  (b)  counted  Great  Blue  Heron  chicks. 

Visit  3:  8 July,  18:00-18:20.  Partly  cloudy,  18°C,  25  kph  west. 

(a)  Visually  surveyed  productivity,  (b)  collected  plants. 


Species 

Nesting 

area (ha) 

Active 

nests 

No. 

eggs 

No. 

chicks 

% 

hatch 

Dead 

chicks 

Great  Blue  Heron 

— 

3 

ND 

ND 

ND 

0 

Herring  Gull 

— 

6 

18 

ND 

ND 

ND 

Ring-billed  Gull 

0.860 

3660 

Sample  area 

0.096 

410 

1135 

9 

1.0 

0 

Great  Blue  Heron.  Two  inactive  nests  were  in  white  ash,  ai.d  three  active 
nests  in  another.  A sixth  nest  had  fallen  to  the  ground.  On  8 July  I 
observed  three  almost  fully  feathered  chicks  (1  in  1 nest,  2 in  another). 
Herring  Gull.  The  nests  were  not  aggregated  but  scattered  among  the 
Ring-billed  Gull  nests. 

Ring-billed  Gull.  The  nests  and  contents  were  recorded  in  six  3 m wide 
strips  that  were  30  m apart  and  oriented  north-south  across  the  island. 
Total  nesting  population  was  estimated  by  extrapolation  of  the  number  of 
nests  in  the  sample  area  to  total  area.  The  total  nesting  pairs  decreased 
by  about  8 percent  from  1976.  This  is  probably  not  significant  and  could 
be  attributed  to  sample  error.  If  this  is  correct,  the  population  re- 
mained stable  from  1976  to  1977.  The  gulls  nested  on  44  percent  greater 
area  in  1977  (0.559  ha  in  1976).  Of  the  pairs  present  in  1977,  977  (27 
percent)  built  nests  on  the  new  nesting  area.  This  new  area  was  cobble 
beach  immediately  to  the  south  of  the  1976  nesting  area,  where  950 


V 
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(26  percent)  nests  were  constructed , and  sand  beach  to  the  north,  where 
47  (1  percent)  nests  were  built,  both  new  areas  were  devoid  of  vegeta- 


tion. Only  1 percent  of  the  total  eggs  present  had  hatched  on  27  May 
1977  which  was  about  two  or  three  days  later  than  a 26.6  percent  hatch 
on  28  May  1976.  Productivity  appeared  to  be  good  on  8 July,  when  the 
majority  of  the  chicks  could  fly.  Only  19  dead  chicks  were  counted  in 
50  percent  of  the  nesting  area. 

Substrate.  See  Seharf  et  al.  (1977).  Newly  exposed  beaches  were  cobble 
to  the  south,  and  sand  and  stone  to  the  north. 

Vegetat ion  sampling.  Sampling  was  done  on  26  June.  Tree  transects  were 
placed  in  the  nesting  area  and  a fourth  transect  was  sampled  50  m west 
of  the  nesting  area  (Figure  in).  The  fourth  transect  allows  quantifi- 
cation of  the  effect  of  gull  nesting  on  the  vegetation.  Plants  and  im- 
portance values  are  indicated  in  Table  El. 

Effects  of  gull  nesting  on  vegetation.  See  Seharf  et  al.  (1977).  Little 
herbaceous  vegetation  grew  in  the  vegetated  nesting  area  in  1977  because 
of  trampling  and  overfertllization. 

Effects  of  water  on  the  nesting  area.  The  lower  water  levels  have  ex- 
posed broad  beaches  to  the  north  and  south  which  buffered  the  vegetated 
area  from  wave  and  ice  action.  The  island  increased  by  38  percent  and 
the  nesting  area  increased  by  44  percent.  The  number  of  pairs  nesting 
here  remained  stable  or  decreased  slLghtly. 

Historical  aspects  and  potential  threats  to  the  nesting  birds  (East  and 
West  Grape).  See  Seharf  ct  al.  (1077).  Lower  water  levels  in  1977  con- 
nected East  Grape  to  Hog  Island.  If  this  trend  continues.  West  Grape 
will  be  connected  in  1978.  There  are  no  records  of  quadruped  predators 
on  Hog  Island  but  I assume  that  either  red  fox  or  coyotes  are  present 
ns  they  are  on  other  large  island  in  the  Beaver  Islands.  Probably  the 
loss  of  protection  afforded  the  islands  by  high  water  will  lead  to  aban- 
donment or  reduced  nesting  numbers  at  the  Grape  Island  colonies  in  the 
future.  Gulls  have  probably  nested  on  the  Grape  Islands  in  high  water 
years  and  moved  elsewhere  when  the  Island  became  connected  to  Hog  Island 
(Hatt  et  al.  1948). 
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CuJ  l_  Isl and 

15.  I.at . 45°42 ' Long.  085W50’  Size-  104.2  ha 
Visit  1:  28  Nay,  10:00-16:00.  Clear  sky,  21°C,  25  kph  southwest  wind, 

(a)  Total  count  of  gull  nests. 

Visit  2:  25  June,  13:00-18:00.  Clear,  24°C,  16  kph  west. 

(a)  Sampled  vegetation,  (b)  collected  plants,  (c)  visually  surveyed  pro- 
ductivity. 


Species  Nesting 

Act i ve 

No. 

No. 

7, 

Dead 

area (ha) 

nests 

I'RP.s 

chicks 

hatch 

ch  icks 

Herring  Cull  12.660 

1750 

Sample  nests 

175 

440 

46 

9.5 

5 

Ring-billed  Cull  0.230 

440 

ND 

0 

0 

0 

Herring  Cull.  All  nests  were  counted  and  the  contents  of  every  tenth 


nest  recorded.  The  number  of  pairs  has  increased  by  324  pairs  (23  per-  " 

cent  increase)  from  1976.  There  were  84  more  pairs  on  the  lighttower 
island  of  the  northwest  point  than  in  1976,  which  represents  an  88  per- 
cent increase.  The  remaining  330  pairs  were  primarily  along  the  south- 
east, south,  and  southwest  shores.  These  shores  were  not  suitable  for 
nesting  in  1976  because  of  high  water.  Commencement  of  hatching  was  not 
spread  evenly  over  the  island  but  was  concentrated  on  the  north  and 
south  points.  Hatching  began  later  than  in  1976  (50  percent  of  the  eggs 
had  hatched  on  29  May  1977)  which  follows  the  general  trend  in  the  Heaver 
Islands.  Fox  predation  and  disturbance  was  probably  a contributing  fac- 
tor in  the  later  hatching  in  1977.  Hatt  ct  al.  (1948)  reported  that  red 
fox  tracks  wound  between  nests  wi th  no  apparent  harm  to  the  nesting 
birds.  I saw  no  evidence  of  canids  in  1976.  On  27  May  1977,  over  10 
percent  of  the  nests  on  the  east  side  of  the  island  had  eggs  lying  out- 
side the  nest  cup.  Many  of  these  eggs,  as  well  as  the  remaining  eggs  in 
the  nests,  were  broken,  or  were  cracked  and  leaking.  This  suggested  dis- 
turbance and  predation  had  occurred  which  often  results  In  addling  of 


F.l  2 


eggs  after  exposure  to  env  I ronmont  a 1 stress  w)j  i 1 1*  tin-  adults  were  oft 
their  eggs.  lit  this  eastern  area  on  28  June,  I tound  font  dead  adults 
and  20+  dead  chicks.  Most  ot  the  carcasses  were  hadlv  decomposed,  hut 
live  birds  that  were  freshly  killed  had  been  punctured  numerous  times 
by  canine  teeth.  Fox  tracks  were  also  evident  in  mud  of  a drying  pond. 
Possible  expianat  ion  tor  the  change  in  predat  ion  pressure  include  a 
scarcity  of  other  prey  on  the  island  and  immlgr.it  ten  of  foxes  across  the 
ice  in  the  winter  of  1976-77. 

King-billed  (lull.  The  number  ot  active  nests  on  28  May  Is  taken  as  the 
population  estimate.  On  2S  June  the  following  number  of  nests,  eggs 
and  chicks  were  present: 


W i t ll 

\ 

eggs  -- 

8 1 

Nests  with  1 chick. 

1 egg  — 

1 

II 

2 

eggs  — 

44 

" 1 

chick  — 

3 

II 

l 

egg  — 

78 

F.mpty  nests 

— 

176 

II 

l 

chick. 

F.ggs  tmt  of  nests 

— 

48 

2 

eggs  — 

1 

Head  chicks 

— 

78 

II 

4. 

chicks. 

1 

»'gg  — 

1 

It  is  evident  from  this  list  that  the  breeding  cycle  did  not  progress 
normally.  Of  eight  living  chicks  on  24  June,  one  was  two  weeks  old  and 
the  other  seven  were  less  than  throe  days  old.  A normal  colony  should 
have  hatched  t ho  majority  of  the  chicks  by  at  least  10  June  and  would 
have  been  relatively  synchronous . No  chicks  could  have  flown  from  this 
colony  by  28  June  since  no  eggs  were  hatched  27  days  earlier  on  28  May. 
Normally  King-billed  Culls  take  at  least  38  days  t o attain  the  flight 
stage  of  life.  Possible  reasons  fm  the  abnormal  progression  of  breed- 
ing include  (a)  tiooding  of  the  nesting  area  and  (b)  fox  predation  and 
disturbance.  About  80  percent  of  the  King-billed  Cull  nests  were  con- 
structed on  rocks  and  cobble  beach  that  were  covered  by  water  in  l()7b. 
About  one-hall  ol  these  nests  were  less  than  0.  1 m above  the  lake  and 
within  20  m of  tin'  lake  edge  when  it  was  calm.  It  is  conceivable*  that 
storm  waves  t rum  the  south  could  have  flooded  these  nests.  Fox  disturb- 
ance to  tills  area  surely  was  a contributing  factor  to  the  poor  success 
of  the  Ring  billed  Culls  as  it  was  for  Herring  Culls.  Approximately  200 


of  the  nests  were  above  the  reach  of  storm  waves,  but  they  differed 
little  In  the  number  of  eggs,  chicks,  or  empty  nests.  Chick  carcasses 
could  not  be  inspected  for  evidence  of  canine  tooth  punctures  because 
they  wore  bably  decomposed.  Parts  of  six  recently  killed  and  eaten 
adults  were  scattered  about  the  nesting  area  indicating  that  fox  visit- 
ing the  colony.  Eggs  from  10  3-egg  nests  were  floated  on  24  June  to 
determine  the  stage  of  incubation  and  all  were  in  the  first  two  weeks 
of  incubation  (developmental  stages  were  extrapolated  from  Hays  and 
Lecroy  1971). 

Substrate.  See  Scharf  et  al.  (1977)  for  Herring  Cull  area.  The  Ring- 
billed  Gulls  nested  on  stone  and  cobble  beach  in  an  area  that  was  80 
percent  under  water  in  1976. 

Vegetation  sampling.  The  locations  of  two  transects  through  the  Herring 
Gull  nesting  area  are  indicated  on  Figure  K4.  Plant  species  and  impor- 
tance values  are  listed  in  Table  El. 

Effects  of  gull  nesting  on  vegetation.  See  Scharf  et  al.  (1977).  There 
was  little  obvious  effect  in  1976  or  1977  other  than  possible  retarda- 
tion of  successional  stages  in  the  Herring  Gull  nesting  areas.  The 
principal  plants  in  the  Ring-billed  Gull  nesting  area  included  red- 
berried  elder,  red  osier  dogwood,  stinging  nettle  and  Chinese  mustard. 
Many  of  the  woody  shrubs  were  partially  dead.  This  cannot  be  interpreted 
as  entirely  an  effect  of  gull  nesting  since  a large  stand  of  dead  arbor 
vitae  inland  from  the  Ring-billed  Gull  nesting  area  suggests  that  waves 
or  ice  either  caused  or  contributed  to  the  dead  vegetation.  The  vegeta- 
tion could  tiave  been  killed  by  Ring-billed  Gull  nesting  activity  prior 
to  1976. 

Effects  of  water  on  the  nesting  area.  The  light-tower  island  was  con- 
nected to  Gull  Island  by  a narrow  gravel  bar.  This  Island  was  increased 
by  S3  percent  of  its  1976  size  (from  0.2S8  has  to  0.410  ha)  while  the 
number  of  nests  Increased  88  percent  (from  96  to  182).  Nesting  area  on 
Gull  Island  proper  increased  about  17  percent  and  nesting  pairs  increased 
2S  percent.  See  also  effects  of  gull  nesting  on  vegetation. 

Historical  aspects  and  potent  ini  threats  to  the  nesting  birds.  See 
Schart  et  al.  (1977)  and  discussion  for  each  species. 
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Hat  Island 

16.  Lat.  45°47 ' Long.  085°18'  Size  5.500  ha 
Visit  1:  26  May,  18:00-18:45.  Clear  sky,  21°C,  calm. 

(a)  Counted  Caspian  Tern  nests. 

Visit  2:  30  May-24  June. 

(a)  Counted  Herring  Cull  nests  on  30  May. 

Visit  3:  27  June-7  July. 

(a)  Counted  Herring  Cull  chicks  on  7 July,  (b)  sampled  vegetation  on  5 
July. 


Species 

Nesting 

area(ha) 

Active 

nests 

No. 

eggs 

No. 

chicks 

% 

hatch 

Dead 

chicks 

Great  Blue  Heron  — 

0 

Herring  Gull 

2.304 

603 

1027 

667 

39.4 

6 

Caspian  Tern 

— 

686 

1729 

0 

0 

0 

Great  Blue  Heron.  FJC  reported  that  several  birds  investigated  the  old 
nests  early  in  the  season  but  none  nested  here  in  1977. 

Herring  Gull.  The  number  of  pairs  declined  83  pairs  (11  percent)  from 
690  pairs  in  1976.  The  most  likely  explanation  for  the  reduction  is 
that  human  disturbance  associated  with  1976  investigations  of  gulls  and 
terns  caused  some  pairs  to  move  elsewhere  in  1977.  Peak  of  hatching 
occurred  about  25  May  1976,  while  in  1977,  peak  of  hatching  occurred 
about  31  May.  The  later  breeding  chronology  was  caused  by  colder  weather 
and  a later  ice-out  date.  This  follows  the  general  trend  for  the  area 
but  a late  spring  was  not  entirely  the  cause.  Another  investigator 
camped  on  the  northeast  corner  of  the  island  during  the  pre-egg  and  egg- 
laying  period  and  about  100  nests  in  this  area  hatched  one  week  later 
than  the  majority  of  nests  on  other  parts  of  the  island.  The  first 
Herring  Gull  chicks  were  able  to  fly  on  30  June.  On  7 July  almost  all 
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young  birds  left  the  island  and  sat  on  the  water  as  I walked  around  the 
island.  I counted  457  young,  almost  all  of  which  would  live  to  the  fly- 
ing stage. 

Caspian  Tern.  The  tern  colony  decline  by  44  pairs  (6  percent)  from  730 
pairs  in  1976.  This  may  have  been  attributable  to  a wash-out  of  140 
nests  on  10  June  1976  or  to  disturbance  from  investigators  working  with 
the  terns  in  1976.  Cannon  netting  by  FJC  on  31  May  and  1,  2,  and  3 June 
1977  led  directly  to  the  abandonment  of  442  nests  (65  pprcent  of  the 
total)  on  Hat  Island  as  determined  by  a total  count  of  nests  on  13  June. 
This  is  not  unusual  behavior  for  birds  of  the  crested  tern  group  and  can 
be  expected  when  a colony  is  subjected  to  cannon  netting  and  prolonged 
disturbance  necessary  for  processing  captured  birds.  There  were  360 
3-5  week-old  chicks  on  7 July.  Almost  all  of  these  would  live  to  fly 
from  the  colony.  Productivity  was  very  poor  if  calculated  using  the 
original  colony  size,  but  normal  using  the  original  colony  size,  but 
normal  using  the  number  of  nests  remaining  after  cannon  netting. 

Renest lng.  After  the  abandonment  of  65  percent  of  the  nests  on  Hat 
Island  in  late  May  and  early  June,  renesting  began  at  the  following  sites: 

a.  Hat  Island.  I observed  the  first  renests  on  2 June  at  the.  edge  of 
and  among  the  abandoned  nests.  Eggs  were  laid  in  15  nests  after  31  May. 
Only  one  chick  hatched  (on  2 July)  from  the  replacement  clutches  and  8 
of  the  renests  had  been  abandoned  by  7 July. 

b.  Shoe  Island.  About  50  pairs  renested  on  this  small  Island.  Hatch- 
ing began  on  6 July. 

c.  Tie  aux  Galets.  There  were  56  nests  with  2 or  3 eggs  or  chicks  on 
9 July.  The  majority  of  these  were  undoubtedly  renesting  attempts  from 
Hat  Island  since  FJC  reported  no  widespread  abandonment  on  lie  aux  Galets 
in  May  or  June. 

d.  High  Island.  FJC  and  FJI  counted  about  116  nests  on  9 July.  They 
felt  not  .all  of  the  nests  here  were  renests  because  hatching  began  on 
30  June.  Peak  of  hatching  occurred  about  7 July  which  would  have  been 
adequate  time  for  the  birds  to  move  from  Hat  Island  and  initiate  renest- 
ing. 
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e.  High  Island  Shoal.  Originally  120  birds  renested  here,  but  only  42 
nests  remained  on  9 July.  The  original  total  was  determined  from  the 
number  of  eggs  that  had  been  piled  in  two  windrows  by  waves.  Hatching 
began  9 July. 

Desertion  of  a Caspian  Tern  colony  and  subsequent  establishment  of  col- 
onies elsewhere  have  been  described  by  Vaisanen  (1973). 

Substrate.  See  Scharf  et  al.  (1977).  There  has  been  little  change  from 
1976. 

Vegetation  sampling.  The  location  of  4 transects  used  for  sampling  are 
indicated  on  Figure  E5.  Plant  species  found  and  importance  values  are 
listed  in  Table  El. 

Effects  of  nesting  gulls  on  vegetation.  Effects  unchanged  from  1976 
(see  Scharf  et  al.  1977). 

Effects  of  water  on  the  nesting  area.  The  only  change  noted  was  that 
2 

200  m of  cobble  shore  were  exposed  on  the  southwest  and  northwest  cor-  V 

ner. 

High  Island 

17.  Lat.  45°45 ' Long.  085°40’  Size  1530  ha 
Visit  1:  29  May,  11:00-14:00.  Cloudy,  18°C,  25-40  kph  northeast  wind. 

(a)  Censused  gull  nests  and  contents,  (b)  counted  tern  nests. 

Visit  2:  9 July,  11:00-14:00.  Clear,  21°C,  15-20  kph  northwest. 

(a)  Sampled  vegetation,  (b)  visually  surveyed  productivity. 


Species  - - 

Nesting 

area (ha) 

No. 

nests 

No. 

eggs 

No . 

chicks 

% 

hatch 

Dead 

chicks 

Herring  Gull 

— 

7 

21 

0 

0 

0 

Ring-billed  Gull 

0.616 

3422 

Sample  area 

0.069 

384 

1037 

0 

0 

0 

Common  Tern (29  May) 

0.152 

87 

221 

0 

0 

0 

Caspian  Tern 

0.060 

116 

241 
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Caspian  Tern3 


Herring  Cull.  Nests  were  not  aggregated. 

Ring-billed  Gull.  I estimated  the  number  of  nests  by  determining  an 
average  area  per  nest  in  the  sample  area  and  extrapolating  this  to  the 
total  nesting  area.  The  nesting  population  increased  one  percent  from 
1976  when  I estimated  the  population  at  3313  pairs.  This  is  well  with- 
in the  sampling  error  and  therefore  the  population  remained  unchanged 
from  1976  to  1977.  I approximated  the  length  of  incubation  from  develop- 
ment of  27  eggs  opened  in  connection  with  another  study  on  29  May.  The 
embryos  in  these  eggs  had  been  incubated  from  12-22  days  with  the  major- 
ity about  16-18  days  (development  stages  extrapolated  from  Hays  and 
LeCroy  1971).  This  would  place  the  beginning  of  hatching  on  2 June  with 
the  peak  about  8 June.  Breeding  chronology  was  similar  to  1976  when  I 
estimated  peak  of  hatching  oceured  on  9 June.  Reproduction  was  good  but 
probably  not  as  successful  as  in  an  undisturbed  colony.  I counted  64 
dead  3—4  week  old  Ring-bill  chicks  on  8 July.  FJC  and  E11  reported  that 
many  young  ran  toward  the  tip  of  the  point  when  humans  entered  the  col- 
ony. They  felt  the  young  were  killed  by  adults  while  attempting  to  re- 
turn to  their  territories.  The  dead  young  I inspected  had  been  "scalped" 
by  adults  which  supports  their  conclusion.  Canid  predation  and  disturb- 
ance were  unimportant  in  1977  (see  potential  threats). 

Common  Terns.  The  87  nests  (only  47  had  eggs)  present  on  29  June  1977 
represented  a 79  percent  reduction  from  this  time  in  1976,  when  441  nests 
had  eggs.  The  number  of  nests  had  increased  to  160  by  mid-June  (EH)  but 
% this  is  still  a 36  percent  reduction  from  1976.  FJC  and  EH  counted  87 
chicks  on  9 July  1977  ranging  in  age  from  hatchlings  to  almost  fully 
feathered.  This  indicates  lack  of  synchrony  among  the  Common  Terns  since 
no  extensive  destruction  of  first  clutches  was  observed  that  could  ac- 
count for  renesting.  Mortality  from  canid  predation  and  disturbance 
played  an  insignificant  role  in  chick  survival  in  1977  (see  Scharf  et  al . 
1977,  and  potential  threats  below) . 

Caspian  Tern.  I saw  three  adults  fly  from  the  point  on  29  May  1977  but 
no  nests  or  scrapes  were  found.  FJC  and  EH  counted  116  nests  on  21  June 
and  the  addition  of  21  more  nests  during  the  second  week  of  July.  Hatch- 
ing began  on  29  May  and  peaked  about  7 July  (FJC).  Commencement  of 
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hatching  on  29  June  makes  it  unlikely  that  all  the  pairs  nesting  on 
High  Island  were  renesting  pairs  from  Hat  Island.  Approximately  26  days 
is  required  for  average  incubation  which  would  only  allow  two  or  three 
days  to  produce  a replacement  clutch  which  is  not  possible.  About  10-15 
days  are  required  to  initiate  renesting  which  would  allow  hatching  by  7 
July.  Probably  a few  pairs  had  initiated  nesting  on  High  Island  when 
the  majority  of  the  pairs  arrived  from  Hat  Island.  F.H  counted  127 
chicks  on  16  July  which  was  fairly  good  production  for  a renesting 
attempt.  None  were  older  than  2\  weeks  and  most  were  about  1%  weeks. 

All  of  these  chicks  would  not  live  to  fly  from  the  colony. 

Substrate . No  change  from  1976  (see  Scharf  1977). 

Vegetation  sampling.  Transects  used  as  base  lines  for  sampling  are  in- 
dicated on  Figure  E6.  Plant  species  and  importance  values  are  listed 
in  Table  F.  1 . 

Effects  of  gull  and  tern  nesting  on  vegetation.  The  Ring-billed  Gulls 
have  extended  their  nesting  territory  about  15  m further  toward  the  tip 
of  the  point.  The  Ammophila  breviliguata  growing  in  the  new  nesting 
area  and  in  last  year's  nesting  area  was  heavily  trampled  and  yellow- 
green  in  color.  I saw  very  few  florets  on  the  grass  growing  in  the 
nesting  area.  The  woody  shrubs  on  the  gull  point  were  also  in  poor 
condition,  but  this  was  caused  by  a combination  trampling  and  over- 
fertilization by  gulls  and  wind  erosion. 

Effects  of  water  levels  on  the  nesting  area.  The  beaches  on  either 
side  of  the  point  are  4-5  m wider  than  in  1976.  This  will  reduce  ero- 
sion by  waves,  currents,  and  ice. 

Historical  aspects  and  potential  threats  to  the  nesting  birds.  See 
Scharf  et  al.  (1977).  The  High  Island  larid  colony  is  unique  in  that 
all  four  species  of  common  Great  Lakes  larids  nest  here.  In  1976  the 
colony  also  had  one  of  the  largest  Common  Tern  nesting  colony  in  the 
Great  Lakes.  This  colony  is  also  somewhat  unique  in  that  it  receives 
the  greatest  amount  of  human  disturbance  of  the  13  colonies  in  the 
Beaver  Islands.  Disturbance  is  primarily  from  pleasure  boaters  and 
campers.  Pleasure  boaters  are  attracted  to  the  island  because  of  the 
deep  natural  harbor  protected  by  the.  gull  nesting  point,  and  the  broad 
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sandy  beaches.  The  relatively  isolated  nature  of  the  island  and  lack  of 
people  make  the  island  a camping  area  which  is  growing  in  popularity. 

The  gull  and  tern  colony  attracts  the  attention  of  island  visitors 
whether  they  are  simply  curious  or  calicious.  The  island  and  colony 
will  undoubtedly  receive  greater  people  pressure  in  the  future  which 
will  result  in  abandonment  of  the  colony  by  the  terns  and  possibly  the 
gulls.  The  larid  colony  is  about  500  m from  two  Michigan  Department  of 
Natural  Resources  cabins  which  make  excellent  bases  for  investigators. 
The  cabins  were  used  by  FJC,  EH  and  a group  from  Andrews  University  in 
1977.  This  adds  additional  pressure  to  the  colony  and  makes  it  impera- 
tive that  responsible  research  is  conducted  at  this  colony  taking  into 
consideration  the  requirements  and  tolerances  of  all  species  nesting 
here.  Canid  predation  and  disturbance  resulted  in  essentially  total 
failure  of  the  colony  in  1975,  and  very  poor  success  of  the  Common  Terns 
and  Caspian  Terns  in  1976.  In  1977  I saw  four  sets  of  tracks  going  into 
the  colony  on  29  May  but  in  June,  FJC  and  EH  found  tracks  indicating  a 
fox  or  coyote  had  entered  the  colony  only  on  a few  nights.  There  were 
very  few  birds  killed  in  1977,  and  canid  predation  and  disturbance  did 
not  account  for  appreciable  mortality.  FJC  and  EH  suggested  their  pres- 
ence around  and  near  the  colony  in  the  first  half  of  May  and  all  of  June 
may  have  kept  canids  away  from  the  colony. 


High  Island  Shoal 


18.  Lat.  45°45 ' Long.  085°40’  Size  0.0815  ha 
Visit  1:  9 July,  14:30-15:10.  Clear,  21°C,  25-30  kph  north  wind. 

(a)  Counted  Caspian  Tern  nests  and  eggs,  (b)  mapped  island  (Figure  E7) . 


Species 

Nesting 

area (ha) 

Active 

nests 

No. 

eggs 

No. 

chicks 

% Eggs  out 

hatch  of  nest 

Caspian  Tern 

0.0150 

42 

91 

1 

1 . 1 200 

Caspian  Tern.  All  nests  were  renesting  attempts  from  Hat  Island.  Ori- 
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finally  there  were  120  nests  but  about  80  wore  washed  out  about  two 
weeks  after  laying.  The  eggs  wore  piled  in  two  windrows  and  2 S of  these 
eggs  were  opened  to  determine  the  age  the  eggs  were  when  washed  out. 

The  42  nests  that  remained  were  just  beginning  to  hatch  on  9 July. 
Substrate.  Sand  and  stone. 

Effects  of  tern  nesting  on  vegetation.  No  vegetation  present. 

Historical  aspects  and  potent  ini  threats  to  the  nesting  birds.  This 
shoal  has  been  under  water  or  washed  with  water  since  1974.  Also  see 
Scharf  et  al . (1977). 


lie  aux  Galets 

19.  bat.  45°41 ' Long.  085°lt’  Size  1 . T060  ha 
Visit  1:  26  May,  12:00-14:00.  Clear,  21°C,  lr>  kph  south  wind. 

(a)  Counted  Herring  Gull  and  Caspian  Tern  nests  and  contents,  (!>)  eon- 
sused  King-billed  Gulls,  (c)  updated  map. 

Visit  2:  9 July,  18:00-18:00.  Clear,  24°C,  29  kph  northwest. 

(a)  Sampled  vegetation,  (h)  counted  Caspian  Tern  chicks  and  visually  sur- 
veyed gull  productivity. 

Species  Nesting  Active  No.  No.  % Dead 

area(ha)  nests  eggs  chicks  batch  chicks 

Herring  Gull 
NK  point  A 

E shore  0.049  91 

Scattered  among 

King-bills  48 


Total 

131 

331 

30 

9.0 

0 

Ring-billed  Gull 

0 . 600 

2870* 

Sample  area 

0.096 

269 

769 

7 

0.9 

0 

Caspian  Tern 

0 . 060 

312 

Nil 

Nil 

Nil 

0 

EJC  and  KH  directly  counted  2449  nests  on  ?T  May  (Thin  represents  about 
19  percent  sampling  error). 


Herring  Cull.  As  in  1976,  Herring  Culls  concentrated  on  the  northeast 
point  and  also  along  the  cast  shore.  Many  of  the  pairs  on  the  east 
shore  were  at  19/6  waterline.  The  remainder  of  the  nests  were  scat- 
tered through  the  Ring-billed  Culls  and  around  the  perimeter  of  the  Ring- 
billed Gull  nesting  area. 

Ring-billed  Cull.  The  nesting  population  was  estimated  by  determining 
the  number  of  nests  in  a sample  area  and  extrapolating  this  to  the  total 
nesting  area.  In  1976  I used  point-center-quarter  to  estimate  the  num- 
ber of  pairs  and  arrived  at  an  erroneous  figure  because  of  the  unsuita- 
bility of  this  method  for  estimating  gull  nesting  populations.  The  ac- 
tual number  of  nests  was  between  3500  and  4000  based  on  a visual  esti- 
mate and  a count  of  birds  in  photographs . The  number  of  birds  has  de- 
creased from  1976  but  the  degree  of  change  cannot  be  determined  with  my 
data.  The  most  obvious  change  occurred  In  the  central  nesting  area 
where  few  Ring-billed  Cull  nests  in  several  areas  was  partially  caused 
by  the  presence  of  Herring  Culls  nesting  in  the  central  region.  The 
peak  of  hatching  occurred  about  five  days  later  in  1977  than  in  1976. 

On  29  May  1976  49  percent  of  the  eggs  present  had  hatched  while  on  27 
May  1977,  0.9  percent  had  hatched.  Productivity  appeared  to  be  good  on 
9 July. 

Casp tan  Tern.  The  terns  nested  in  roughly  the  same  areas  as  in  1976. 
Additional  nesting  areas  on  the  northwest  point  and  west  shore  were  ex- 
posed by  lower  water  levels.  Terns  that  nested  on  the  northwest  pofnt 
In  1975  and  1976  were  usually  washed  out,  but  lower  water  levels  and 
exposed  rocky  shoal  to  the  south  and  west  protected  this  area  and  allowed 
successful  nesting  in  1977.  I counted  260  chicks  3-5  weeks  old  on  9 
July  which  indicated  productivity  was  good. 

Vegetation  sampling.  The  transect  used  as  a base  for  a sample  plot  is 
indicated  on  Figure  E8.  Plant  species  and  importance  values  are  indi- 
cated in  Table  El. 

Substrate.  See  Scharf  ct  al.  (1977).  The  newly  exposed  areas  along  the 
east  and  west  shores  were  primarily  cobble  covered  with  stone  and  pebble. 
An  exception  is  the  southern  point  of  exposed  boulders. 

Effects  of  gulls  and  terns  on  vegetation.  See  Scharf  ot  al.  (1977). 
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cobble 


Effects  of  water  on  nesting  areas.  The  island  was  increased  by  about 
48  percent  of  the  1976  size  of  0.55  ha.  Most  of  this  newly  exposed  cob- 
ble beach  was  not  high  enough  or  far  enough  inland  and  was  washed  by 
storm  waves.  The  species  and  percent  increase  over  the  1976  nesting 
area  are:  Herring  Gull,  23  percent;  Ring-billed  Gull,  9 percent;  and 
Caspian  Tern,  27  percent. 

Historical  aspects  and  potential  threats  to  the  nesting  gulls.  See. 
Scharf  et  al.  (1977). 

Pismire  Island 


20.  Lat.  45°47'  Long.  085°27'  Size  42.60  ha 
Visit  1:  27  May,  10:30-12:30.  Clear,  21°C,  15-20  kph  south  wind, 

(a)  Counted  nests  and  contents,  (b)  updated  map  (Figure  E9). 


Species 

Nest ing 

Active 

No. 

No. 

7. 

Dead 

area (ha) 

nests 

eggs 

cb  icks 

hatch 

chicks 

Herring  Gull 

0.166 

238 

432 

263 

61  .0 

3 

Herring  Gull . The  number  of  nesting  pairs  decreased  by  12  percent  from 
270  pairs  in  1976.  I can  advance  no  explanation  for  this  decrease.  A 
departure  in  the  general  trend  of  a delayed  breeding  chronology  was  noted 
here.  On  28  May  1977  70  percent  of  the  eggs  had  hatched  and  on  27  May 
1976  61  percent  were  hatched.  The  peak  of  hatching  in  both  years  oc- 
curred about  26  May.  Chick  survival  appeared  to  be  very  good  on  27  May. 
Substrate.  See  Scharf  et  al.  (1977).  The  newly  exposed  beaches  were 
cobble  with  a few  boulders. 

Effects  of  gull  nesting  on  vegetation.  Grass  on  the  north  half  of  the 
vegetated  area  was  moderately  trampled  in  1976  and  1977. 

Effects  of  water  on  the  nesting  area.  The  island  increased  by  37  per- 
cent of  the  1976  size  (0.311  ha).  Only  10  pairs  nested  on  the  newly  ex- 
posed cobble  beach. 
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Historical  aspects  and  potential  threats  to  the  nesting  birds.  See 
Scharf  et  al.  (1977). 


Shoe  Island 


21.  Lat.  45°48'  Long.  085°18'  Size  0.093  ha 
Visit  1:  13  June,  18:00-19:30.  Clear,  21°C,  calm. 

(a)  Counted  gull  and  tern  nests,  (b)  mapped  Island  (Figure  E7) . 


Visit  2:  9 

wind. 

(a)  Counted 

July,  14: 00- 

nests,  eggs 

14:20.  Partly 

and  chicks. 

cloudy,  23°C, 

15-20  kph 

northwest 

Species 

Nesting 

Active 

No.  No. 

% 

Dead 

area (ha) 

nests 

eggs  chicks 

hatch 

chicks 

Herring  Gull 

— 

61 

5 2 

40.0 

1 

Caspian  Tern 

(9  July) 

0.007 

53 

102  14 

12.1 

0 

*Four  nests 

were  empty  but  were  being  attended. 

Herring  Gull.  One  chick  lived  to  fly  from  the  island. 

Caspian  Tern.  All  nests  were  replacement  clutches  laid  by  pairs  that 
abandoned  Hat  Island  after  cannon  netting. 

Substrate . The  southern  shore  and  the  east  end  of  the  island  were  5- 
30  cm  stones  piled  in  a ridge.  The  Caspian  terns  nested  on  a drift 
ridge  that  was  probably  piled  Up  in  the  fall  of  1976  and  winter  of  1977. 
Effects  of  gull  and  tern  nesting  on  vegetation.  No  vegetation  present. 
Effects  of  water  on  the  nesting  birds.  Storm  waves  washed  two  Herring 
Gull  nests  and  20  Caspian  nests  away  in  June  1976.  In  1977  water  levels 
decreased  sufficiently  to  allow  successful  nesting. 

Historical  aspects  and  potential  threats  to  the  nesting  birds.  See 
Scharf  et  al.  (1977). 
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Squaw  Island 


22.  Lat.  45°5l'  Long.  085°36'  Size  45.000ha 
Visit  1:  26  May,  19:00-20:00.  Clear,  21°C,  calm. 

(a)  Counted  Herring  Cull  nests  and  eggs. 


Spec les 

Nest ing 

area (ha) 

Ac  t ive 

nests 

No. 

eggs 

No. 

ch icks 

Percent 

hatch 

Dead 

chicks 

Herring  Cull 

0.134 

72 

182 

0 

0 

0 

Herring  Gull.  The  number  of  nests  increased  44  percent  from  1976  when 
50  pairs  nested  here.  The  nesting  area  remained  the  same.  On  28  May 
1976,  36.6  percent  of  the  eggs  had  hatched.  Squaw  was  about  7 days 
later  than  in  1976. 

Substrate . See  Scharf  et  al . (1977). 

Effects  of  nesting  gulls  on  vegetation.  None.  See  Scharf  et  al.  (1977). 
Effects  of  water  on  nesting  area.  The  nesting  area  was  not  influenced 
by  water  in  1976  or  1977. 


Trout  Island 

23.  Lat.  45°47'  Long.  085°42’  Size  49.000  ha 
Visit  1:  29  May,  16:00-17:00.  Partly  cloudy  sky,  15°C,  10-15  kph  north- 

east wind. 

(a)  Counted  gull  nests,  eggs  and  chicks. 


Species 

Nesting 

Active 

No. 

No. 

Percent 

Dead 

area (ha) 

nests 

fRRs 

chicks 

hatch 

chicks 

Herring  Gull 

0.134 

105 

157 

121 

43.5 

Herring  Gull.  In  1977,  116  pairs  nested  in  the  same  area  as  1976.  Per- 
cent hatch  on  30  May  1976  was  50.5  which  is  equivalent  to  43.5  percent 
on  29  May  1977. 
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See  Scharf  et  al.  (1977). 
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Substrate. 


Effect s of  vat cr  on  the  nesting  area.  None . 

Historical  aspects  arid  potential  threats  to  the  nesting  birds. 


Scharf  et  at.  (1977). 


See 


Whiskey  Island 


24.  Lat.  4S°45 ' Long.  085°37'  Size  51.000  ha 

Visit  1:  26  May,  20:30-21:00.  Clear  sky,  21°C,  calm. 

(a)  Counted  gull  nests,  eggs  and  chicks. 


Species 

Nest ing 

Active 

No. 

No. 

Percent 

area(ha) 

nests 

eggs 

chicks 

hatch 

Herring  Gull 

0.003 

13 

35 

4 

10.3 

Herring  Cull.  The  number  of  pairs  and  percent  of  hatching  were  the  same 
as  1976.  Eggs  in  the  13  nests  were  27  percent  hatched  on  28  May  1976. 
Substrate . See  Scharf  et  al.  (1977). 

Effects  of  gull  nesting  on  vegetation.  None . 

Effects  o f water  on  the  nesting  area . None . 

Historical  aspects  and  potent lal  threats  to  the  nesting  birds.  See 
Scharf  et  al.  (1977). 


CHRONOLOGY  OF  USF. 


25.  In  1973-74  I recorded  the  percentage  of  eggs  hatched  per  day 
in  the  Herring  Gull  and  Ring-billed  Gull  colony  on  South  Manitou  Island, 
Lake  Michigan.  Since  this  colony  was  fairly  normal  during  incubation 
and  was  located  approximately  70  km  south  of  the  Reaver  Island  colonies, 
the  percentage  of  eggs  hatched  per  day  (or  rate  of  hatching)  is  appli- 
cable to  the  Beaver  Island  colonies.  Peak  of  hatch  for  the  Beaver  Is- 
land colonies  was  determined  by  placing  the  percent  hatch  at  any  partic- 
ular colony  on  curves  drawn  with  the  South  Manitou  data  and  counting  the 
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number  of  days  to  or  past  peak  of  hatching.  Peak  of  hatching  is  defined 
as  the  day  that  50  percent  of  the  viable  eggs  have  hatched.  About  70  to 
90  percent  of  eggs  present  at  hatching  are  viable. 

2b.  After  peak  of  hatch  is  determined  the  lengths  of  various  stages 
of  the  breeding  cycle  given  below  are  used  to  determine  when  eggs  were 
laid  and  when  chicks  will  fly.  Chronology  from  laying  to  hatching  is 
by  species: 


Herring  Gull 

27 

days  (Shugart, 

unpub  l . 

data 

for 

the  Great  Lakes) 

Ring-billed  Gull 

26 

days  (Vermeer 

1970,  Shugart 

unpubl.  data) 

Common  Tern 

20 

days  (Hays  and 

LeCroy 

1971) 

Caspian  Tern 

26 

days  (Shugart, 

unpub 1 . 

data 

for 

Great  Lakes) 

From  hatching  to 

flight 

stage  for: 

Herring  Gull 

42 

days  (Puynter 

1949) 

Rint^-billed  Gull 

37 

days  (Vermeer 

1970) 

Common  Tern 

30 

days  (Palmer  1941) 

Caspian  Tern 

37 

days  (Shugart, 

unpubl . 

data 

for 

Great  Lakes) 

Peak  or 

Peak  of 

Peak  of 

laying 

hatching 

flying 

Eas t Grape  I si and 


Ring-billed  Gull 

11  May 

6 June 

13  July 

West  Grape  Island 

Ring-billed  Gull 

7 May 

2 June 

9 July 

Gull  Island 

Herring  Gull 

5 May 

2 June 

14  July 

Ring-billed  Gull 

11  May 

7 June 

14  July 

Hat  Island 

Herring  Gull 

30  April 

28  May 

10  July 

Caspian  Tern 

17  May 

1 l June 

17  July 

High  Island 

Ring-billed  Bull 

12  May 

8 June 

15  July 

Common  Tern 

3rd-4th  week  May//2nd-3rd 

week  June//July 

Caspian  Tern 

12  June 

7 July 

13  Aug 
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Chronology  of  use  (cont.) 


Peak  of 

Peak  of 

Peak  of 

laying 

hatching 

flying 

High  Island  Shoal 

Caspian  Tern 

16  June 

12  July 

1 8 Aug 

He  aux  Ga let 

Herring  Gull 

5 May 

2 June 

14  July 

Ring-billed  Gull 

10  May 

6 June 

13  July 

Caspian  Tern 

1 8 May 

13  June 

20  July 

Pismire  Island 

2 Apr 

26  May 

7 July 

Shoe  Island 

16  June 

12  July 

18  Aug 

Trout  Island 

1 1 May 

7 June 

19  July 

Whiskey  Island 

1 May 

28  May 

9 July 

NESTING  SITES  NOT  USED  IN  1977 

27.  Tim's  Island.  As  in  1976  this  island  was  almost  identical 
to  East  Grape  Island  but  no  birds  nested  here  in  either  year. 

28.  Two islands  800  m southeast  of  Hog  Island.  No  nests  in  1977. 

THE  IMPORTANCE  OF  THE  BEAVER  ISI.ANDS  TO  MIGRATING  BIRDS 

29.  There  are  no  records  documenting  the  role  the  Beaver  Island 
play  in  migration  over  Lake  Michigan.  The  larger  islands  probably  are 
important  in  providing  foraging  and  resting  areas  for  passerines  while 
flying  over  Lake  Michigan. 
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ADDENDUM 


Grassy  Island 

31.  Lat.  Long.  Size  0.03  ha 

This  the  second  shoal  west  of  Pismire  Island.  This  shoal  was 
completely  awash  in  1976. 

I visited  Grassy  Island  on  27  May  1977  and  found  two  Herring 
Gull  nests:  one  contained  three  eggs,  the  other  was  empty.  The  exposed 
area  was  220  m long  (north-south)  and  20  m at  the  widest:  point  and  com- 
posed of  boulder  and  rocks  with  sand  and  gravel  between.  The  shoreline 
was  irregular  and  probably  changed  daily  depending  on  wash  from  waves. 

No  vegetation  was  present  on  27  May. 

I saw  two  Common  Terns  on  27  May  1977  but  found  no  nests.  On 

V 

a subsequent  visit  on  8 August  1977,  there  were  36  chicks  and  17  eggs 
present  indicating  that  about  30  pairs  of  Common  Terns  had  nested  here. 

Chicks  ranged  in  age  from  hatchling  to  almost  fledged.  The  shoal  was 
20  percent  covered  by  smartweed  that  was  up  to  0.7  m in  height. 
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